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ABSTRACT
We present the second and final data release of the Siding Spring Southern Seyfert Spectroscopic
Snapshot Survey (S7). Data are presented for 63 new galaxies not included in the first data release,
and we provide 2D emission-line fitting products for the full S7 sample of 131 galaxies. The S7 uses
the WiFeS instrument on the ANU 2.3m telescope to obtain spectra with a spectral resolution of
R = 7000 in the red (540 - 700 nm) and R = 3000 in the blue (350 - 570 nm), over an integral field of
25 × 38 arcsec2 with 1 × 1 arcsec2 spatial pixels. The S7 contains both the largest sample of active
galaxies and the highest spectral resolution of any comparable integral field survey to date. The
emission-line fitting products include line fluxes, velocities and velocity dispersions across the WiFeS
field of view, and an artificial neural network has been used to determine the optimal number of
Gaussian kinematic components for emission-lines in each spaxel. Broad Balmer lines are subtracted
from the spectra of nuclear spatial pixels in Seyfert 1 galaxies before fitting the narrow lines. We bin
nuclear spectra and measure reddening-corrected nuclear fluxes of strong narrow lines for each galaxy.
The nuclear spectra are classified on optical diagnostic diagrams, where the strength of the coronal
line [Fe VII]λ6087 is shown to be correlated with [O III]/ Hβ. Maps revealing gas excitation and
kinematics are included for the entire sample, and we provide notes on the newly observed objects.
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1. INTRODUCTION
Supermassive black holes (SMBHs) with masses of
∼106 − 109 M lie at the hearts of all massive galaxies.
The close relationship between host galaxy properties
and the black hole mass (e.g. Magorrian et al. 1998; Fer-
rarese & Merritt 2000; McConnell & Ma 2013) has been
interpreted as implying that black holes and their host
galaxies ‘co-evolve’ (Kormendy & Ho 2013); the black
holes affect their host galaxies when they are ‘active’
as Active Galactic Nuclei (AGN), and the host galax-
ies control the supply of gas needed to grow the black
hole during an active phase. Activity in galactic nuclei is
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split into two regimes - bolometric luminosities below ap-
proximately 0.01 Eddington, associated with radio galax-
ies and low-luminosity AGN (LLAGN), and luminosities
above 0.01 Eddington and approaching or even exceed-
ing Eddington, associated with ‘radiative mode’ Seyfert
galaxies (Heckman & Best 2014). In Seyfert galaxies an
accretion disk around the central SMBH produces ioniz-
ing radiation that photoionizes the ISM in the immediate
surrounds and potentially the galaxy at large. The ‘duty
cycle’ of a Seyfert nucleus, or the fraction of the time it is
active, is estimated to be ∼5−10% (e.g. Diamond-Stanic
& Rieke 2012).
Seyfert galaxies are observed to have a wide variety of
emission features such as narrow and/or broad emission
lines with varying polarization properties. The appar-
ent diversity of AGN is explained to some extent by the
‘unified model’ of AGN (Antonucci 1993). This sim-
ple axially-symmetric geometrical model postulates that
if the orientation of the axis of the system is close to
being along the line of sight, then we are able to view
the extremely Doppler-broadened emission lines from the
broad-line region (BLR) and possibly the accretion disk
emission - we observe a Seyfert 1 (Sy 1). On the other
hand, if our line of sight is closer to equatorial, a ‘torus’
of dusty material obscures these features, and instead
we only observe the excited gas in clouds in the wider
narrow-line region (NLR) - we observe a Seyfert 2 (Sy 2).
The EUV radiation from the SMBH accretion struc-
ture that photoionizes the NLR during a Seyfert episode
may ionize kiloparsec-scale regions of the host galaxy
in an ‘extended NLR’ (ENLR). An ENLR often has
the shape of a double ‘ionization cone’. Additionally a
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Seyfert nucleus affects the ISM of the host galaxy by
driving outflows into the surrounding material. Mea-
sured emission-line flux ratios of Seyfert (E)NLRs occupy
a limited region in the standard optical diagnostic dia-
grams (Baldwin, Phillips and Terlevich 1981; Veilleux
& Osterbrock 1987), which show the [O III] λ5007/Hβ
ratio against [N II] λ6584/Hα, [S II] λλ6717,31/Hα and
[O I] λ6300/Hα. The very similar line ratios between
Seyfert galaxies occur because the ENLR is generally
radiation-pressure dominated (Dopita et al. 2002; Groves
et al. 2004a,b); an equilibration occurs due to radiation
pressure compressing gas at the ionization front such that
the local ionization parameter is held effectively constant
and the optical emission-line spectrum is not strongly af-
fected by the ionization parameter.
Approximately 10% of galaxies in the local universe
host a Seyfert nucleus (Ho 2008). The most prevalent
class of non-star forming nuclear activity in the local
universe are the low-ionization nuclear emission-line re-
gions (LINERs) (Heckman 1980), which are detected in
∼20 − 30% of galaxies (Ho 2008). LINER emission is
often thought to be associated with low luminosity AGN
activity (e.g. Storchi-Bergmann et al. 1997; Eracleous &
Halpern 2001; Ulvestad & Ho 2001; Ho et al. 2001), but
may also be associated with other physical processes in-
cluding shock excitation (e.g. Heckman 1980; Dopita &
Sutherland 1995; L´ıpari et al. 2004; Monreal-Ibero et al.
2006; Rich et al. 2011; Ho et al. 2014) and photoioniza-
tion from post-asymptotic giant branch stars (e.g. Bi-
nette et al. 1994; Kehrig et al. 2012; Belfiore et al. 2016).
1.1. Integral field spectroscopy of Seyferts and LINERs
Spatially resolved spectroscopy of Seyfert and LINER
hosts provides an important tool for understanding the
effects of a Seyfert/LINER period of SMBH growth on
the host galaxy. Integral field data reveals information
about the impact of an active nucleus on the host galaxy
through the spatial distribution of emission-line flux ra-
tios (indicative of shocks or photoionization), kinematic
signatures evident in emission-line profiles, and stellar
populations.
Recently Karouzos et al. (2016a,b) investigated AGN-
driven outflows in a sample of 6 luminous Seyfert 2 galax-
ies observed with the Gemini Multi-Object Spectrograph
(GMOS) on the Gemini South Telescope. The authors
identify outflowing emission-line gas and kinematically
measure the size of the outflows.
Ricci et al. (2014a,b, 2015a,b) study a sample of 10
AGN in early-type galaxies using GMOS. The authors
use PCA Tomography and emission-line fitting to inves-
tigate LINER emission and the circum-nuclear gas exci-
tation and morphology in their sample.
A recent example of a large sample of galaxies studied
with optical IFU data is the work presented in Rich et
al. (2014, 2015). In this work the authors study a sam-
ple of 27 nearby luminous and ultra-luminous infrared
galaxies ((U)LIRGs) using the WiFeS instrument on the
ANU 2.3 m telescope. The authors find that the propor-
tion of the observed Hα emission-line flux attributable to
shock excitation may increase to as much as one half in
late-stage mergers. Three-quarters of the objects in their
sample would appear to have an AGN contribution to gas
excitation in nuclear spectra using a na¨ıve classification,
due the strong effect of shock excitation on emission-line
ratios.
A sample of 17 luminous local Seyfert 2 galaxies was
studied with IFU data by McElroy et al. (2015) using the
SPIRAL fiber array instrument on the Anglo-Australian
Telescope. The authors find that observed emission line
profiles and flux ratios are suggestive of outflows and
shocks being driven by the Seyfert nuclei.
An ongoing project to observe a large sample of Seyfert
galaxies with IFUs is the Close AGN Reference Survey
(CARS) (Rothberg et al. 2015; McElroy et al. 2016; Huse-
mann et al. 2016), which will consist of 39 local Sy 1
galaxies at 0.01 < z < 0.06. This project uses the Multi
Unit Spectroscopic Explorer (MUSE) instrument on the
Very Large Telescope (VLT) to obtain optical integral
field data over a 1′×1′ field of view, and aims at a multi-
wavelength study of unobscured AGN in the nearby Uni-
verse.
The VIRUS-P Exploration of Nearby Galaxies
(VENGA) survey is an ongoing integral field survey of
30 nearby spiral galaxies, using the VIRUS-P IFU (an
array of 4.′′24 optical fibres with a 1.′7× 1.′7 field of view)
on the Harlan J. Smith telescope at McDonald Observa-
tory (Blanc et al. 2013). The VENGA data has a spectral
resolution of ∼5 A˚ over a 3600 − 6800 A˚ range and the
sample includes the famous AGN NGC 1068.
Observations of AGN using NIR IFUs on 8 m-class
telescopes are able to probe Seyfert galaxies at z ∼ 2.
Fo¨rster Schreiber et al. (2014) attribute strong nuclear
outflows in eight massive z ∼ 2 star-forming galaxies to
AGN. The authors use data from the SINS/zC-SINF sur-
vey (Fo¨rster Schreiber et al. 2009; Mancini et al. 2011),
which uses the Spectrograph for INtegral Field Obser-
vations in the Near Infrared (SINFONI) instrument on
Unit Telescope 4 at the VLT.
Another IFU providing very high spatial resolution in
the IR is the OH-Suppressing Infra-Red Imaging Spectro-
graph (OSIRIS) mounted on Keck 1. The ongoing Keck
OSIRIS Nearby AGN (KONA) survey (Hicks et al. 2016)
aims to observe the nuclei of 40 Seyfert galaxies to probe
molecular and ionized gas flows and stellar dynamics in
the immediate environs of the SMBHs.
The Near-Infrared Integral Field Spectrometer (NIFS)
on the Gemini North telescope has been used to simi-
larly investigate gas feeding and feedback in local Seyfert
galaxies. Flux distributions and kinematics for both H2
and ionized gas, including both forbidden and recombi-
nation lines, give information about the complex envi-
ronment of AGN. Data for various Seyfert galaxies pro-
vide evidence of molecular inflows traced by H2, ionized
outflows traced by [Fe II] and lines from other ionized
species, as well as the morphological relationship between
radio outflows and optical/IR line emission (e.g. Riffel et
al. 2008, 2009; Storchi-Bergmann et al. 2009, 2010; Riffel
& Storchi-Bergmann 2011a,b; Riffel et al. 2013).
1.2. Large integral field galaxy surveys
The astronomical community is currently entering a
golden age of integral field unit (IFU) galaxy surveys. It
is now routine to study IFU data for samples of dozens of
galaxies, and samples of hundreds of galaxies are becom-
ing commonplace. In this section we survey the largest
samples of galaxies that are now being studied with IFU
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data. The studies described above occur in the context
of these ongoing next-generation massive IFU surveys,
which do not target AGN specifically, but will neverthe-
less contain large numbers of AGN.
The Calar Alto Legacy Integral Field Area (CALIFA)
survey (Sa´nchez et al. 2012, 2016) is a recently com-
pleted integral field survey of ∼600 local galaxies with
0.005 < z < 0.03. The observations with the 3.5 m
telescope at the Calar Alto observatory used a hexag-
onal optical fiber bundle consisting of 331 fibers each
with a 2.7 arcsec diameter. The subsample presented
in the second data release (Garc´ıa-Benito et al. 2015) of
257 galaxies contained at least 12 Seyfert galaxies and
48 LINER galaxies based on optical diagnostic diagram
classifications of 3 arcsec-aperture nuclear spectra (Singh
et al. 2013). The CALIFA data has a spectral resolution
of R = 850 and R = 1650 in two different optical con-
figurations, with the majority of galaxies being observed
with both configurations.
Singh et al. (2013) use CALIFA data to study a sam-
ple of 48 galaxies with LINER-like emission. The authors
show that radial emission-line surface brightness profiles
are not consistent with photoionization by AGN illumi-
nation and argue that extended LINER-like emission is
widely attributable to ionizing radiation from post-AGB
stars.
The SAMI Galaxy Survey (Bryant et al. 2015; Sharp
et al. 2015; Allen et al. 2015) is an ongoing survey
of ∼2000 − 3000 galaxies at z < 0.12. The survey
uses the Sydney-AAO Multi-object Integral field spec-
trograph (SAMI) (Croom et al. 2012) on the Anglo-
Australian Telescope (AAT) to observe 12 galaxies simul-
taneously using fiber bundles (‘hexabundles’). Assuming
that ∼10% of galaxies in the local universe are Seyferts
(Ho 2008), we expect that the SAMI sample will ulti-
mately contain approximately 200-300 Seyfert galaxies.
The SAMI data has a spectral resolution of R = 1700 in
the blue (3700 – 5700 A˚) and R = 4500 in the red (6300
– 7400 A˚).
Recently Ho et al. (2016) used a sample of 40 edge-
on disk galaxies from the SAMI Galaxy Survey to ex-
plore the nature of excited extraplanar gas. The authors
used both gas kinematics and emission-line flux ratios to
classify spectra as being from galaxies dominated by dif-
fuse ionized gas through to those dominated by galactic
winds. The wind galaxies were found to have enhanced
star formation rate (SFR) surface densities and to have
had bursts of star formation in the recent past.
Data from the SAMI Galaxy Survey was also recently
used to study two AGN in which the narrow emission
lines were at a different line-of-sight velocity to the sys-
temic velocity (Allen et al. 2015). The authors con-
cluded that understanding the cause of kinematically
offset emission lines requires integral field spectroscopy,
and that the observed kinematics were not due to binary
SMBHs.
The Mapping Nearby Galaxies at Apache Point Ob-
servatory (MaNGA) survey (Bundy et al. 2015) is one
component of the ongoing fourth iteration of the Sloan
Digital Sky Survey (SDSS-IV), and aims to study 104
nearby galaxies using a multi-IFU instrument also mak-
ing use of fibre bundles. Again assuming that ∼10% of
galaxies in the local universe are Seyferts, the MaNGA
data will ultimately contain on the order of 1000 Seyferts.
The spectral resolution of the MaNGA data ranges from
a minimum of R ∼ 1400 in the blue to a maximum of
R ∼ 2600 in the red.
Recently Belfiore et al. (2016) used MaNGA data for
646 galaxies to study low-ionization emission-line regions
(LIERs), finding that this emission occurs not just in
the centers of galaxies where it is associated with LIN-
ERs, but that it also occurs extended throughout galax-
ies. The authors conclude that LIER emission is powered
by post-AGB stars since the line emission follows the
continuum surface brightness and the EW(Hα) is nearly
constant for LIER emission.
Large IFU galaxy surveys are also now being performed
in the IR. An ongoing high-redshift IFU galaxy sur-
vey is KMOS3D, which has a target sample of over 600
galaxies at 0.7 < z < 2.7 and uses the K-band Multi-
Object Spectrograph (KMOS) on the VLT (Wisnioski et
al. 2015). Another high-redshift survey using KMOS is
the KMOS Redshift One Spectroscopic Survey (KROSS),
which aims to observe 795 typical star-forming galaxies
at z = 0.8 − 1.0 (Stott et al. 2016). The KMOS3D sur-
vey includes AGN in its target catalogue, but AGN were
explicitly excluded from the KROSS survey.
We refer the interested reader to Section 6 in Bundy et
al. (2015) for a detailed comparison of the largest optical
integral field galaxy surveys.
Clearly, studying large samples of galaxies with IFUs
is now the norm as opposed to the exception in optical
astronomy.
1.3. The S7
The Siding Spring Southern Seyfert Spectroscopic
Snapshot Survey (S7) (Dopita et al. 2015, hereafter Pa-
per II) was performed over 2013 - 2016 using the Wide
Field Spectrograph (WiFeS) on the ANU 2.3 m telescope
at Siding Spring Observatory. The WiFeS instrument is
mounted on a Nasmyth platform and has a field of view
of 38 × 25 arcsec2 composed of a grid of 1 × 1 arcsec2
spatial pixels (‘spaxels’). The instrument design and per-
formance are described in Dopita et al. (2007) and Dopita
et al. (2010) respectively.
The S7 is an important addition to the IFU surveys
discussed above because of its high spectral resolution,
large number of active galaxies (∼130), and high physi-
cal spatial resolution due to the very low redshift of the
sample. The spectral resolution is R = 7000 in the red
(FWHM ∼ 40 km s−1 over 540 − 700 nm) and R = 3000
in the blue (FWHM ∼ 100 km s−1 over 350 − 570 nm).
The high spectral resolution allows studies of indepen-
dent velocity components in emission lines, and the high
spatial resolution allow separation of regions ionized by
the AGN, star formation and shocks, as well as analysis
of the morphology of ENLRs.
The S7 sample was selected from the Ve´ron-Cetty &
Ve´ron (2006, 2010) catalogs of AGN. The galaxies were
mostly selected to be radio-detected, nearby, southern,
and away from the plane of the Galaxy. More informa-
tion on the sample is provided in Section 2.
A number of studies utilizing S7 data have already
been published or are nearly complete. In Dopita et al.
(2014) (hereafter Paper I), the authors used the optical
AGN ENLR and H II region spectra of the nearby spiral
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galaxy NGC 5427 (z = 0.009) to constrain the shape of
the AGN EUV spectrum, the mass of the black hole and
the bolometric luminosity of the AGN. The EUV spectra
of AGN encode important information about AGN accre-
tion physics, the mechanical energy input of the central
AGN, and the formation of broad- and narrow-line re-
gions, but the EUV spectrum may not be observed di-
rectly. The relative intensities of the emission lines in
optical ENLR spectra are sensitive to the shape of the
EUV spectrum but are also strongly dependent on the
chemical abundances. The authors of Paper I measured
the abundances of individual H II regions in the disk
of NGC 5427 using the ratios of strong emission lines,
calculated the gas phase metallicity gradient and sub-
sequently determined the nuclear metallicity to be ap-
proximately three times the solar value (3 Z). The
MAPPINGS IV photoionization code was then used to
generate a grid of emission line ratios for a 3 Z neb-
ula illuminated by model Seyfert radiation fields for a
range of black hole masses and Eddington ratios. The
ENLR spectrum of NGC 5427 is best fit by a model with
a black hole mass of 5×107 M and a bolometric lumi-
nosity of log(Lbol) = 44.3 ± 0.1 erg s−1 (approximately
10% of the Eddington luminosity).
Thomas et al. (2016) develop a new model of the ioniz-
ing EUV spectrum from Seyfert galaxies, oxaf, designed
for photoionization modeling of NLR clouds. The au-
thors explore how the spectral-shape parameters of the
ionizing spectrum affect predicted emission-line ratios.
Predicted line ratios are shown to be consistent with
‘pure-AGN’ Seyfert line ratios, with an example being
the ‘pure-AGN’ line-ratios at the top of the ‘mixing se-
quence’ between ‘pure-H II’ and ‘pure-AGN’ line-ratios
on a standard optical diagnostic diagram of S7 data for
the Seyfert galaxy NGC 1365.
Although the majority of the S7 galaxies are Seyferts,
there are also a number of interesting LINER galaxies
in the sample. The authors of Dopita et al. (2015) (Pa-
per III) combined S7 integral field data with Hubble Space
Telescope Faint Object Spectrograph (HST FOS) spec-
troscopy to conduct a detailed study of the dynamical
structure and the origin of the LINER emission in the
nearby galaxy NGC 1052 (z = 0.005). Along the major
axis of the galaxy they find evidence for a dusty, turbu-
lent accretion flow forming a small-scale accretion disk.
Along the minor axis of the galaxy buoyant bubbles of
plasma are rising into the extended interstellar medium,
forming a large scale outflow and ionization cone. Part of
the outflow region is ionized by the AGN, but there are
clear signatures of shock excitation in the inner accre-
tion disk and the region surrounding the radio jet. The
emission-line properties of NGC 1052 can be modeled
with a ‘double shock’ in which the accretion flow first
passes through an accretion shock (with a velocity of
150 km s−1) in the presence of hard X-ray radiation, and
the accretion disk is then processed by a pair of cocoon
shocks (with velocities of 200-300 km s−1) driven by the
ram pressure of the radio jet. The emission-line model
is sensitive to the ratio of the cocoon shock emission to
the accretion shock emission but is virtually insensitive
to the shock velocities. This type of model may therefore
offer a generic explanation for the excitation of LINER
galaxies.
Davies et al. (2016a) used S7 data to investigate the rel-
ative significance of gas pressure and radiation pressure
across AGN ENLRs. The accretion energy of a Seyfert
nucleus couples to the gas in the host galaxy primarily
through radiation pressure that can drive galaxy-scale
outflows, potentially removing large quantities of molecu-
lar gas from the galaxy disk. Davies et al. (2016a) showed
that there exist two distinct types of AGN fraction se-
quences (‘starburst-AGN mixing sequences’) on standard
emission line ratio diagnostic diagrams. In some galaxies,
radiation pressure is dominant across the ENLR and the
ionization parameter remains constant. In other galax-
ies, radiation pressure is important in the nuclear regions
but gas pressure becomes dominant at larger radii as the
ionization parameter in the ENLR decreases. Where ra-
diation pressure is dominant, the AGN regulates the den-
sity of the interstellar medium on kiloparsec scales and
may therefore have a direct impact on outflows and/or
star formation far beyond the zone of gravitational influ-
ence of the black hole. Both radiation pressure and gas
pressure dominated ENLRs are dynamically active with
evidence for outflows, indicating that radiation pressure
may be an important source of feedback even when it is
not dominant over the entire ENLR.
The spectra of Seyfert galaxies are often dominated
by strong emission lines that contain information about
the rates of star formation and AGN accretion and the
physical properties of the ionized gas. However, these
properties are degenerate with the relative contributions
of different ionization mechanisms to the line emission.
Davies et al. (2016b) demonstrated how integral field
data of Seyfert galaxies can be used to spatially and
spectrally separate emission associated with star forma-
tion and AGN activity. The spatially resolved spectra
of the S7 galaxies NGC 5728 and NGC 7679 form clear
starburst-AGN mixing sequences on standard emission
line ratio diagnostic diagrams. The emission line lumi-
nosities of the majority of the spectra along each mixing
sequence can be reproduced by linear combinations of
the star formation and AGN dominated ‘basis spectra’
that form the endpoints of the mixing sequence. Davies
et al. (2016b) separate the Hα, Hβ, [N II], [S II] and
[O III] luminosities of all spectra along each mixing se-
quence into contributions from star formation and AGN
activity. The SFRs and AGN bolometric luminosities
calculated from the decomposed flux measurements are
mostly consistent with independent estimates from data
at other wavelengths. The recovered star forming and
AGN components also have distinct spatial distributions
that trace structures seen in high resolution imaging of
the galaxies.
A very similar technique (varying only in the method
for selecting the basis spectra) can be used to separate
emission associated with star formation, shock excitation
and AGN activity in galaxies where all three ionization
mechanisms are prominent. Davies et al. (2016c, sub-
mitted) isolate the contributions of star formation, shock
excitation and AGN activity to the strong emission lines
across the central 3×3 kpc2 region of the nearby spiral
galaxy NGC 613 (z = 0.005). The star formation com-
ponent traces the B-band stellar continuum emission,
and the AGN component forms an ionization cone. The
SFR and AGN bolometric luminosity calculated from
the decomposed emission line maps are consistent with
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independent estimates from data at other wavelengths.
The shock component traces the outer boundary of the
AGN ionization cone and may be produced by outflow-
ing material interacting with the surrounding interstel-
lar medium. Our new decomposition technique makes it
possible to determine the properties of star formation,
shock excitation and AGN activity from optical spec-
tra, without contamination from other ionization mech-
anisms.
We have carried out radio observations with the aim
of searching for kiloparsec-scale radio outflows in Seyfert
galaxies and probing their interactions with ENLR
clouds. A sub-sample of 38 S7 Seyfert and LINER galax-
ies was observed at 610 and 1390 MHz with the Giant
Metrewave Radio Telescope (GMRT), and a subsample
of 6 galaxies was observed at 5 and 9 Ghz with the Aus-
tralia Telescope Compact Array (ATCA). The GMRT
targets lie within the declination range of ±10 degrees,
not readily accessible to ATCA, and have integrated flux
densities greater than 20 mJy at 1.4 GHz. The sources
span the redshift range of 0.004 – 0.02, which translates
to spatial scales of ∼200 to ∼750 parsec at the GMRT
resolution of ∼2 arcsec at 1.4 GHz. We have detected
kiloparsec-scale radio structures (KSRs) in a majority of
the GMRT sub-sample; this is a much higher fraction
than previously observed in the literature. The lower
frequency observations at 610 MHz are also resulting in
detections of host galaxy disk emission in a much larger
fraction of targets compared to observations at 1.4 and
5 GHz in the literature. The 610 – 1390 MHz spectral in-
dex images are providing useful and unique information
about contributions from the AGN and star formation
to the radio emission. Results from this study will be
presented in a forthcoming paper by Kharb et al. (2017).
Recently Scharwa¨chter et al. (2016) gave an update
on the S7 and presented a mosiac of 6 WiFeS pointings
on the Seyfert galaxy NGC 6300. Emission lines in the
ENLR showed a correlation between [N II]/Hα and line
width.
Future work on S7 data will include a study of the for-
bidden high-ionization emission lines observed in the nu-
clei of some galaxies in the sample, among other projects.
In this work we present data for the full S7 sample in-
cluding value-added products, to assist the astronomical
community in taking advantage of the enormous poten-
tial of the data set.
In Section 2 we describe the properties of the full S7
sample, including the global properties of the galaxies. In
Section 3 we describe the observations and data reduc-
tion. In Section 4 we present the S7 data products that
we are making available to the community. In Section 5
we discuss S7 nuclear spectra and the related emission-
line analyses and AGN classifications. Section 6 presents
maps of the spatial properties of the S7 galaxies over the
observed field of view, showing the gas ionization and
kinematics. In Section 7 we describe basic properties ev-
ident in the S7 data for individual galaxies not already
discussed in Paper II. Our conclusions are presented in
Section 8.
2. THE S7 SAMPLE
The S7 sample consists of 131 nearby active galaxies,
mostly with detected 20 cm radio emission. The sample
was selected from the AGN catalog of Ve´ron-Cetty &
Ve´ron (2006, 2010), to fulfill the following criteria:
• Declination below +10◦, to ensure acceptable
zenith distances. Atmospheric dispersion differs by
nearly 6 arcsec between 3500 and 7000 A˚ at a zenith
distance of 60◦, which is a substantial fraction of
the WiFeS field of view. The highest declination in
the sample is δ = +8.9◦ for NGC 7469.
• Galactic latitude more than 20◦ away from zero,
to avoid severe extinction and a high density of
foreground stars along the plane of the Galaxy.
This restriction was relaxed for 18 galaxies in the
sample that were known to have an interesting
ENLR. Of these, only the four galaxies NGC 6300
(b = −14.05◦), NGC 6221 (b = −9.57◦), ESO 138-
G01 (b = −9.44◦) and ESO 138-G34 (b = −7.10◦)
have |b| < 15◦.
• A measured radio flux density at 20 cm of larger
than approximately 20 mJy from Ve´ron-Cetty &
Ve´ron (2006, 2010) for most galaxies with declina-
tions above δ = −40. The Ve´ron-Cetty & Ve´ron
data is from the NRAO VLA Sky Survey (NVSS;
Condon et al. 1998) or from the Faint Images of the
Radio Sky at Twenty centimeters (FIRST) survey
(Becker et al. 1995), and is available only for ob-
jects with δ & −40. Of the 131 S7 galaxies, 104
have a declinaton above -40, and of these, 88 have
a measured radio flux density of larger than 20 mJy.
Of the 27 galaxies with declination below -40, only
two had 20 cm radio fluxes available in the Ve´ron-
Cetty & Ve´ron catalog.
• Redshift z . 0.02, to achieve a physical spatial
resolution of ∼400 pc arcsec−1 or better. This spa-
tial resolution allows detailed spatial analysis of the
ENLR. An additional consequence of the close red-
shift cutoff is that the diagnostic [S II] doublet is
below the limit of the R = 7000 red WiFeS grat-
ing. The distribution of redshifts in the sample
is shown in Figure 1. Apart from the z = 0.679
QSO PKS 0056-572 (included in the sample due to
an incorrect redshift in the Ve´ron-Cetty & Ve´ron
catalog), there are 7 galaxies in the sample with
z > 0.02, with NGC 5252 having the largest red-
shift of z = 0.023. The galaxies with z > 0.02 were
included either due to imprecise redshifts in the
Ve´ron-Cetty & Ve´ron catalog or as filler targets.
In this work we present data cubes for 63 new galaxies.
Data cubes for 68 of the 131 S7 galaxies were already pre-
sented in Paper II. Additionally in this work we provide
emission-line fitting products and nuclear spectra for all
131 galaxies.
2.1. Global galaxy properties of the S7 sample
The full S7 sample of 131 galaxies consists of approx-
imately 18 Seyfert 1 galaxies, 77 Seyfert 2 galaxies, 27
LINER galaxies, 11 galaxies showing signs of gas excita-
tion by star formation only, at least 4 galaxies showing
strong post-starburst signatures, 1 radio elliptical galaxy
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Figure 1. The distribution of redshifts of the galaxies in the S7
sample. The QSO PKS 0056-572 at z = 0.679 is excluded.
showing little line emission (3C 278), and one Seyfert 1
QSO (PKS 0056-572). At least 34 of the Seyfert 2 galax-
ies also show signs of star formation in either nuclear
spectra or in other parts of the galaxy. The classifica-
tions of the galaxies based upon S7 nuclear spectra are
presented in Section 5.
Morphological classifications from HyperLeda suggest
that the S7 sample consists of approximately 71 spiral
galaxies, 35 lenticular galaxies, 19 ellipticals and an ir-
regular galaxy (ESO 350-IG38). A small number of S7
galaxies are undergoing interactions, for example both
galaxies in the interacting pair NGC 833 and NGC 835
are included in the sample.
Stellar masses and SFRs were estimated for the S7
galaxies using IR photometry. Stellar masses were cal-
culated from WISE W1 (3.4 µm) luminosities using a
constant mass-to-light ratio of 0.7, as described in Clu-
ver et al. (2014). The SFRs were calculated using the 60
and 100 µm flux densities, using the formula from Helou
et al. (1988) to convert the flux densities into the FIR
flux, the conversion of FIR luminosity to total IR lumi-
nosity from Calzetti et al. (2000) (LIR = 1.75 × LFIR),
and the IR SFR calibration from Kennicutt (1998).
Figure 2 shows where the S7 galaxies lie relative to
the star-forming main sequence of local galaxies. The
S7 galaxies lie scattered along the top end of the main
sequence and extend through the ‘green valley’ – the lo-
cation of a large proportion of Seyfert 2 galaxies in the
local universe – and into the ‘red cloud’, where a large
proportion of local LINERs are found. The S7 ‘star-
forming only’-classified galaxies lie approximately along
the main sequence, as expected. The LINER and Seyfert
S7 galaxies that lie above the SDSS main sequence in
Figure 2 are likely galaxies in which the IR luminosity is
significantly enhanced by AGN contamination.
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Figure 2. The position of the S7 galaxies relative to the star-
forming main sequence. The SDSS classifications are from Leslie
et al. (2016). The blue grid shows the SDSS star-forming galaxies,
and the dotted line shows the best-fit SDSS main sequence for
z ∼ 0 star-forming galaxies from Equation 5 in Elbaz et al. (2007).
3. OBSERVATIONS AND DATA REDUCTION
In this section we describe the observations and reduc-
tion of the S7 data.
3.1. Observations
Galaxies were observed with a single pointing centered
on the nucleus, with the exception of NGC 5252 and
NGC 5643, for which the observations consisted of two
mosaiced pointings with the mosaic centered on the nu-
cleus. The observing strategy generally involved alter-
nating between sky and object targets, with three expo-
sures being taken on the object then only one exposure
for the corresponding sky. The observing plans were de-
signed so that the sky frames from both before and af-
ter the three exposures on a galaxy target could usually
be used for sky subtraction when reducing the galaxy
data. Spectrophotometric calibration was performed us-
ing spectrophotometric standard stars12 observed at the
beginning and the end of each night (conditions permit-
ting); additionally telluric standard stars with smooth
spectra observed once or twice a night were used to bet-
ter correct for telluric absorption features.
The observing log for the 63 new galaxies not presented
in Paper II is presented in Table 1. This table supple-
ments Table 1 in Paper II; the full table is available as
part of the catalogue provided in this data release. Ta-
ble 1 shows the galaxies arranged in order of RA, showing
the galaxy coordinates, redshift, classifications, observ-
ing date, WiFeS rotator PA, total exposure time, seeing
FWHM, and a note if a galaxy was observed in non-
photometric conditions. Sixteen galaxies in the full sam-
ple were observed more than once, but only the data
for the ‘best’ observation is presented here. The ‘best’
observation was chosen based on a combination of the
12 http://www.mso.anu.edu.au/~bessell/FTP/Bohlin2013/
GO12813.html
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seeing, the total exposure time, and whether or not the
conditions were photometric.
Table 1 also includes NGC 1346, NGC 3281 and
NGC 4636, which were not included in the corresponding
table (Table 1) in Paper II.
We note that NGC 7552 has been removed from the
S7 sample since the first data release. It was included in
Table 1 of Paper II but is a star-forming galaxy that had
very poor quality observations.
The seeing FWHM measurements presented in Table 1
were recorded in the observer’s log during the relevant
observations. The observer judged appropriate values
for the seeing FWHM using time series of periodic mea-
surements of the guide star PSF during the relevant ex-
posures.
3.2. Reduction of raw observations
In this section we describe the reduction of the raw
data, the registration to determine sky coordinates, and
the expected accuracy of the WCS, flux calibration and
wavelength calibration.
The raw frames from the WiFeS CCDs were combined
and reduced with the pyWiFeS data reduction pipeline,
which is described in detail in Childress et al. (2014).
The data reduction procedure corrects for the detector
bias levels and for cosmic ray strikes. It uses arc lamp
frames taken on each night of observing to perform wave-
length calibration, uses observations of spectrophotomet-
ric stars to perform flux calibration, and uses observa-
tions of telluric standard stars to correct for telluric ab-
sorption. Corrections for Differential Atmospheric Re-
fraction (DAR; Filippenko 1982) are applied when form-
ing the spectral cubes.
The pyWiFeS code initializes variances with photon
counting noise and detector read noise after subtract-
ing the overscan, repairing bad pixels, and subtracting a
global ‘superbias’ (combined bias frame). Full statistical
propagation of uncertainties is then applied over sub-
sequent pipeline steps, in particular the subtraction of
sky frames, co-adding of multiple frames and flat-fielding.
pyWiFeS does not account for any covariance between
adjacent spectra in a slitlet.
The output of the data reduction pipeline is two inde-
pendently processed ‘data cube’ files, one for each of the
red and blue arms of the WiFeS instrument. The files are
provided for every S7 galaxy as part of this data release.
Each file contains both a flux cube and a variance cube;
the data format is described in more detail in Section 4.1.
Registration of the data cubes was performed by sum-
ming the red cubes in the wavelength direction and cross-
correlating the resulting synthetic pseudo-continuum im-
ages with DSS2 r-band images. The recorded telescope
position angle was assumed to be correct, and the cross-
correlation took advantage of the fact that both the S7
and DSS2 data consisted of 1 arcsec square pixels. The
results were manually inspected for each galaxy, and typ-
ically the registration (which was not attempted to sub-
pixel accuracy) was clearly valid to within 1-2 arcsec.
Very nearby galaxies often had overexposed centres in
the DSS2 images (indicated in the ‘S7 WCS flags’ field
in the catalogue table and in the ‘WCS QLTY’ FITS
header keyword in the data products), and for the few
worst objects the resulting WCS simply used the tele-
scope pointing model, and may be incorrect by tens of
seconds of arc.
We investigated the consistency of the flux calibra-
tion by comparing duplicate observations of four galax-
ies - NGC 7496, NGC 6915, NGC 835, and ESO330-G11.
These objects were each observed twice in photomet-
ric conditions, once without dedicated sky exposures for
sky subtraction and once with the dedicated exposures.
Binned nuclear spectra were compared between obser-
vations to give an indication of the quality of the flux
calibration. We found that the spectra were always sys-
tematically higher or lower in flux between the two obser-
vations, with the differences being consistent between the
red and blue arms. For NGC 6915 and ESO330-G11 the
duplicate observations were a year apart over 2013−2014.
The flux differences between the two observations were
15 − 20%, with the 2013 observations higher than the
2014 observations for both galaxies. The repeat observa-
tions of NGC 7496 and NGC 835 were separated by three
months in 2013. The flux differences between the two ob-
servations were 4− 9 per cent for these galaxies. Overall
these differences could plausibly be accounted for by the
different sky-subtraction methods and slightly different
apertures between the observations. Unfortunately it is
not possible to systematically compare S7 fluxes to exist-
ing data due the difficulty in matching apertures, spatial
resolution, spectral resolution, and the all-sky nature of
the target set.
The accuracy of the wavelength calibration produced
by pyWiFeS is discussed in Childress et al. (2014). The
authors show that the dominant uncertainty is the sys-
tematic uncertainty due to temperature drift in the in-
strument between an arc frame being taken and obser-
vations of the target. An error of approximately 1− 2 A˚
resulted from using an arc frame taken in the early af-
ternoon to calibrate an arc frame taken at the end of the
following night. The wavelength calibration errors for
the S7 data products will be significantly smaller than
1− 2 A˚ because arc frames were taken on 2 or 3 separate
occasions during each S7 observing night. We note that
if the error is as high as 0.5 A˚ for any S7 galaxies, the
resulting dispersion in recession velocities between the
blue and red extremes of the observed spectra would be
only ∼20 km s−1.
We note that the S7 gas velocity maps in the Appendix
display a symmetry between blueshifted and redshifted
emission (relative to systemic velocity). The symmetry
occurs because the NED redshifts used in the line fitting
are generally well matched to the systemic recession ve-
locities associated with the calibrated S7 wavelengths.
The maps required adjustment for only ∼18 galaxies,
with required offsets ranging from −90 to +80 km s−1.
The S7 wavelength vectors are reliable and we expect
the offsets to generally be attributable to the external
redshifts used in line fitting.
3.3. Deriving emission-line products
3.3.1. Fitting emission lines and the stellar continuum
Emission lines for both data cubes and nuclear spectra
were fit using lzifu13 (‘Lazy-IFU’; Ho et al. 2016). The
13 https://github.com/hoiting/LZIFU
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Table 1
Log of the new S7 observations
Object RA Dec z Typea Type PA Date of Exposure Seeing
Name (J2000) (J2000) (Veron) (◦) Observation Time FWHM
(s) (arcsec)
MARK938 00 11 06.60 -12 06 27.00 0.0196 SB + Sy 2 S2 0 2013-08-03 3000 2.0
ESO350-IG38 00 36 52.90 -33 33 29.16 0.0206 SB H2 90 2014-08-22 2400 1.6
NGC1068 02 42 40.70 +00 00 47.16 0.0038 Sy 2 S1h 45 2014-08-23 2400 1.2
IC1858 02 49 08.50 -31 17 21.84 0.0202 SB S3 0 2014-08-23 2400 1.2
NGC1194 03 03 49.10 -01 06 13.00 0.0136 SB + Sy 2 S1.9 135 2014-08-22 2400 1.5
NGC1217 03 06 05.90 -39 02 09.96 0.0210 LINER S3 45 2016-02-09 2700 1.5
NGC1266 03 16 00.70 -02 25 37.92 0.0072 LINER S? 90 2014-08-24 2700 1.0
NGC1320 03 24 48.70 -03 02 32.00 0.0089 Sy 2 S2 315 2014-08-24 2700 1.0
NGC1346 03 30 13.20 -05 32 35.00 0.0135 SB S1 90 2013-11-02 3000 1.4
NGC1365 03 33 36.41 -36 08 24.00 0.0055 Sy 1 S1.8 60 2016-02-10 2700 1.1
ESO420-G13 04 13 49.70 -32 00 24.12 0.0121 SB + Sy 2 S2 90 2016-02-09 2700 1.7
NGC1672 04 45 42.19 -59 14 51.00 0.0044 SB + Sy 2 S 90 2016-02-07 2700 1.9
NGC1667 04 48 37.20 -06 19 12.00 0.0152 Sy 2 S2 0 2016-02-08b 2700 1.6
UGC3255 05 09 50.21 +07 28 59.16 0.0189 LINER S2 20 2016-02-07b 2700 2.4
ESO362-G08 05 11 09.00 -34 23 35.00 0.0157 PSB + Sy 2 S2 0 2016-02-06b 2700 1.8
ESO362-G18 05 19 35.80 -32 39 27.00 0.0124 Sy 1 S1.5 135 2016-02-10 2700 1.1
NGC2110 05 52 11.40 -07 27 23.04 0.0078 Sy 2 S1h 0 2016-02-08 2700 1.4
NGC2217 06 21 39.70 -27 14 00.96 0.0054 LINER S3 90 2016-02-10 2700 1.3
ESO565-G19 09 34 43.80 -21 55 41.88 0.0163 LINER or Sy 2 S2 0 2016-02-09 2700 2.2
NGC2945 09 37 41.09 -22 02 06.00 0.0154 LINER S 90 2016-02-08 2700 1.8
NGC2974 09 42 33.30 -03 41 57.00 0.0063 SB + Sy 2 S2 45 2016-02-05b 1800 2.0
ESO500-G34 10 24 31.49 -23 33 10.08 0.0122 SB + PSB + Sy 2 S2 0 2016-02-07 2700 1.8
NGC3281 10 31 52.10 -34 51 12.96 0.0116 Sy 2 S2 135 2016-02-09 2700 1.7
MCG-02-27-009 10 35 27.30 -14 07 47.00 0.0151 LINER or Sy 2 S2 90 2016-02-05 2700 1.8
NGC3312 10 37 02.50 -27 33 56.16 0.0096 LINER S3 0 2016-02-08 2700 1.4
NGC3390 10 48 04.39 -31 31 59.88 0.0102 SB S3 0 2016-02-07 2700 1.5
NGC3393 10 48 23.40 -25 09 43.92 0.0125 Sy 2 S2 45 2016-02-08 2700 1.5
NGC3831 11 43 18.60 -12 52 42.00 0.0176 LINER S2 30 2016-02-09 2700 2.4
NGC3858 11 45 11.70 -09 18 50.00 0.0191 SB S2 45 2016-02-08 2700 1.6
NGC4418 12 26 54.70 -00 52 41.88 0.0073 SB S2 60 2016-05-04 2700 1.5
NGC4472 12 29 46.80 +08 00 02.16 0.0033 SB S2 0 2016-05-05 2700 1.2
NGC4507 12 35 36.50 -39 54 33.12 0.0118 Sy 2 S1h 60 2016-02-10 2400 1.2
NGC4593 12 39 39.40 -05 20 39.00 0.0083 Sy 1 S1.0 45 2016-02-05b 2700 2.0
NGC4594 12 39 59.30 -11 37 23.16 0.0037 SB + Sy 2 S3 90 2016-02-07 2700 2.0
IC3639 12 40 52.90 -36 45 20.88 0.0109 Sy 2 S1h 135 2016-02-10 2700 1.3
NGC4636 12 42 49.99 +02 41 16.08 0.0031 LINER S3b 45 2014-04-08 1800 1.3
NGC4691 12 48 13.01 -03 19 59.16 0.0037 SB S1 90 2016-05-04 2700 1.4
NGC4696 12 48 49.30 -41 18 39.96 0.0099 LINER S3 90 2016-05-03b 900 2.0
ESO443-G17 12 57 44.90 -29 45 59.04 0.0102 SB + Sy 2 H2 0 2016-02-10 2700 1.4
NGC4845 12 58 01.20 +01 34 32.88 0.0041 SB + Sy 2 S2 90 2016-05-04 2700 1.3
NGC4939 13 04 14.30 -10 20 23.00 0.0104 Sy 2 S2 0 2016-05-06 2100 1.4
ESO323-G77 13 06 26.21 -40 24 51.84 0.0156 Sy 1 S1.2 45 2016-02-10 2700 1.2
NGC4968 13 07 05.40 -23 40 36.84 0.0099 Sy 2 S2 45 2016-05-06 2700 1.3
PKS1306-241 13 08 41.81 -24 22 57.00 0.0139 SB + Sy 2 S2 90 2016-05-05 2700 1.3
ARK402 13 08 50.11 -00 49 01.92 0.0178 SB + Sy 2 S2 90 2016-05-04 2700 1.5
NGC4990 13 09 17.30 -05 16 22.08 0.0106 SB + Sy 2 H2 90 2016-05-05 2700 1.0
MCG-03-34-064 13 22 24.50 -16 43 41.88 0.0165 Sy 1 S1h 90 2016-05-04 2700 1.3
NGC5128 13 25 28.01 -43 01 00.12 0.0018 Sy 2 B? 90 2016-05-06 1200 1.4
NGC5135 13 25 43.99 -29 50 02.04 0.0137 PSB + Sy 2 S2 135 2016-05-06b 2400 1.6
ESO383-G35 13 35 53.70 -34 17 44.00 0.0077 Sy 1 S1.2 90 2016-05-06 2100 1.7
NGC5252 13 38 15.89 +04 32 33.00 0.0230 Sy 2 S2 0 2016-05-06 2400; 4800c 1.4
IC4329A 13 49 19.30 -30 18 33.84 0.0161 Sy 1 S1.2 45 2016-05-04 2700 1.4
NGC5427 14 03 25.90 -06 01 50.16 0.0092 Sy 2 S2 90 2016-05-06b 2400 1.8
NGC5643 14 32 40.70 -44 10 27.84 0.0040 Sy 2 S2 0 2016-05-04 1980; 3960c 1.4
PKS1521-300 15 24 33.41 -30 12 20.88 0.0195 SB + Sy 2 S1 90 2016-05-03 2700 1.9
NGC5990 15 46 16.49 +02 24 56.16 0.0128 SB + PSB + Sy 2 S2 90 2016-05-03b 2700 1.9
NGC6328 17 23 40.90 -65 00 36.00 0.0144 SB + Sy 2 S3 0 2014-08-22 2400 1.3
IC4777 18 48 11.30 -53 08 51.00 0.0187 Sy 2 S2 135 2016-05-06 2700 1.7
ESO460-G09 19 30 26.60 -31 52 38.00 0.0196 SB + Sy 2 S 90 2016-05-03 2700 1.8
MCG-02-51-008 20 17 06.31 -12 05 51.00 0.0186 SB + Sy 2 S3 90 2014-08-24 2700 1.3
IC4995 20 19 58.99 -52 37 18.84 0.0161 Sy 2 S2 0 2014-08-22 2400 1.3
NGC6936 20 35 56.30 -25 16 48.00 0.0195 SB + Sy 2 S3 0 2014-08-22 2400 1.9
MCG-04-49-001 20 46 37.20 -23 37 49.08 0.0201 LINER S3 0 2014-08-23 2400 1.9
ESO287-G42 21 38 07.90 -42 36 18.00 0.0187 Sy 1 S1.8 120 2016-05-06b 2700 1.7
NGC7172 22 02 01.90 -31 52 08.04 0.0087 SB + Sy 2 S2 90 2014-08-23 2400 1.3
IC5169 22 10 10.00 -36 05 19.00 0.0104 SB + Sy 2 S2 30 2016-05-04 2700 1.2
IC1481 23 19 25.30 +05 54 20.88 0.0204 SB + Sy 2 S3 90 2014-08-24 2700 1.3
NGC7682 23 29 03.91 +03 31 59.88 0.0171 Sy 2 S1h 0 2014-08-24 2700 1.0
a SB = Starburst, PSB = Post-starburst
b Conditions were not photometric
c Effective exposure time doubled in mosaic overlap region.
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lzifu code was designed to perform emission-line fitting
on IFU data cubes. It first fits the underlying continuum
in each spectrum using stellar spectral templates before
fitting the emission lines using multiple Gaussians. The
lzifu code models the stellar continuum using the penal-
ized pixel-fitting routine (ppxf; Cappellari & Emsellem
2004), and was configured to use the theoretical single
stellar population (SSP) spectra from Gonza´lez Delgado
et al. (2005) based on the Padova isochrones. A 5th
degree additive Legendre polynomial is fitted simultane-
ously to the stellar spectral templates.
After the continuum is subtracted from a spectrum,
lzifu fits the emission lines using the Levenberg-
Marquardt least-squares algorithm as implemented in
mpfit (Markwardt 2009). Emission lines are fitted three
times, with each of one, two and three Gaussian compo-
nents. For a given component (1, 2 or 3), the velocity and
velocity dispersion of all emission lines are constrained to
be the same. In the output the components are ordered
by velocity dispersion, with component 1 being the nar-
rowest. The lzifu code accounts for instrumental dis-
persion when measuring the velocity dispersion.
We expect spatial variation in the fitting results to be
generally smooth. To encourage the code to produce
spatially smooth output, we used the ability of lzifu to
iteratively spatially smooth the fitting results and refit
the data. The output fit parameters were smoothed us-
ing a kernel of width 5 spaxels and each spaxel was then
refit using the ‘smoothed’ parameter values as initial pa-
rameter guesses. Two iterations of this smoothen-refit
procedure were performed.
The lzifu output contains errors on the emission-line
fluxes, velocities and velocity dispersions derived from
the fitting errors outputted by mpfit. The mpfit fit-
ting errors in turn depend on the data cube variances.
The covariances reported by mpfit are propagated into
the lzifu flux errors. The lzifu errors do not account
for uncertainty in the subtracted stellar continuum, and
as a consequence the errors in the Balmer line fluxes are
generally underestimated when the underlying stellar ab-
sorption is strong compared to the line emission. The
errors produced by lzifu are compared to Monte Carlo
simulations and discussed in detail in Ho et al. (2016).
The lzifu output is provided to the community and is
described in detail in Section 4.2.
3.3.2. Selecting the number of kinematic components in
emission lines
The optimal number of Gaussians needed to describe
the emission line features across a galaxy differs from
spaxel to spaxel. Each galaxy is fit with 1, 2 and 3
Gaussian components using lzifu. The optimal num-
ber of Gaussian components (i.e. 1, 2 or 3) is determined
for each spaxel separately using an Artificial Neural Net-
work (ANN) trained by astronomers. The selection of
the number of components must be automated because
manual classification is impractical for the ∼104 − 105
spaxels requiring consideration in the S7.
The ANN, LZComp14 (‘Lazy-Components’), is de-
scribed in detail in Hampton et al. (2017; submitted).
LZComp is a supervised machine learning algorithm that
14 https://github.com/EliseHampton/LZComp
has been trained using manual classifications produced
by three astronomers from the S7 team. The training
and testing, described in Hampton et al. (2017; sub-
mitted), determined LZComp to be equivalent to using
an astronomer to make the decisions on the numbers of
Gaussian components required for the emission line fea-
tures in the S7 survey.
An extension in the FITS file output of LZComp indi-
cates the number of components selected in each spaxel.
The product FITS files are described in Section 4.2.
3.4. Emission-line fitting of Seyfert 1 galaxies
Galaxies with nuclei showing very broad components
in Balmer lines required special treatment when perform-
ing emission-line fitting. Fitting using lzifu often fails
on Balmer lines with extremely broad components, espe-
cially when the profiles are asymmetrical. In the most
extreme objects, broad Hα wings extend past the [S II]
doublet; these nuclei cannot be fit using the same method
as Sy 2s. Both the Balmer line widths and the relative
flux in the broad components vary continuously over the
S7 sample, so there is no clear delineation between the
Seyfert 1 nuclei and other nuclei.
We identified spaxels with problematically broad
Balmer components by checking for a broad Hα wing
redward of the [N II]-Hα complex in each spaxel of each
galaxy. The method essentially consisted of the following
considerations. The difference between the median of the
spectrum in the region 10 – 40 A˚ redward of [N II]λ6583
and the continuum background was calculated. Where
this flux difference was more than 1.8 times the interquar-
tile range in the continuum (a measure of the noise), the
spaxel was flagged as having a broad component. As
a S/N cut, spaxels were not considered if the height of
the peak of the [N II]-Hα complex above the continuum
was less than 7 times the continuum interquartile range.
Appropriate values for the tolerances were found by ex-
perimentation.
There were 14 galaxies in the S7 sample that were
identified using this method as having very broad and
prominent Balmer line components in nuclear spaxels,
which were ESO 323-G77, ESO 362-G18, ESO 383-G35,
Fairall 49, Fairall 51, IC 4329A, Mark 1239, NGC 1365,
NGC 2617, NGC 3783, NGC 4593, NGC 6860, NGC 7213
and NGC 7469. For these galaxies, the broad lines were
sufficiently broad and/or dominant over the narrow com-
ponents that it was necessary to subtract out the broad
components before fitting the data cubes and nuclear
spectra. A total of 316 spaxels over the 14 galaxies had
broad-line subtraction. Another six galaxies identified
by the method described above had a broad component
that was judged to be too narrow or weak to merit special
subtraction.
Subtracting out broad Hα and Hβ lines from the nu-
clear spaxels was accomplished by approximately fol-
lowing the method outlined in Greene & Ho (2005).
Firstly, 1- and 2-component lzifu fits were made to the
[S II]λλ 6716, 6731 lines to constrain the velocity and ve-
locity dispersion of the narrow components. This impor-
tant step was used to reduce the number of free param-
eters when fitting the [N II]-Hα complex. The [N II]-Hα
complex was fit using both narrow Gaussians (kinemat-
ics set by the [S II] fits) and broad Gaussians (minimum
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σv = 1000 km s
−1). Fits were performed with up to 4
or 5 broad components for Hα and up to 3 or 4 narrow
components for Hα and both [N II] lines. Corresponding
narrow components all had the same velocity and veloc-
ity dispersion and the [N II]λ 6583/[N II]λ 6548 flux ratio
was fixed to 3. For some galaxies an additional broad
Lorentzian Hα component was used. The fit with the
lowest reduced-χ2 was used for each spaxel.
When fitting [O III]-Hβ, some differences in the ap-
proach were necessary compared to the method used
when fitting the [N II]-Hα complex. Again multiple
broad Gaussians were used to build up the profile of
the broad Balmer line, however often it was necessary
to use only one narrow component for Hβ while using 3,
4 or 5 narrow components for [O III]λλ4959, 5007. Ad-
ditionally only the first (narrowest) component of two-
component [S II] fits were used to constrain an [O III]-
Hβ narrow component, unlike for [N II]-Hα in which both
[S II] fit components were used. We note that any Fe II
emission in this region was not considered. Hence some
Fe II flux may have been subtracted in the Hβ broad
component (contributing to the red wing) and may have
contaminated the red wing of [O III]λ5007.
Data cubes were produced with the fitted Hα and Hβ
broad lines subtracted, and lzifu was then used to fit
the narrow lines that remained in the data. The narrow-
line parameters resulting from the simultaneous fits to
the broad lines were not used.
The decompositions into broad- and narrow-spectra
are presented in Figures 4 to 6 in the Appendix and are
discussed in Section 5.3.
Although the method used to find the spectrum of the
broad components was generally successful and resulted
in satisfactory measured narrow-line fluxes in most cases,
there are systematic issues with the approach described
above. Firstly, an obvious limitation is that there is no
physical reason why the narrow- and broad- line regions
need to be entirely distinct as opposed to continuously
varying, and hence dividing the emission-line flux into
‘broad’ and ‘narrow’ parts may in some cases be arbi-
trary. The line profiles sometimes contained little infor-
mation that enabled splitting into ‘broad’ and ‘narrow’
parts, a problem that was most severe where the narrow
components were particularly broad and in the inner-
most nuclear spaxels when the broad components were
very dominant. Often manual tweaks to the number of
components and fitting constraints were necessary to en-
sure that the broad-narrow division ‘looked’ appropriate,
even if the tweaking produced a fit that was statistically
slightly worse.
A second issue is that the modeled and measured line
profiles were sometimes consistently mismatched in a
particular part of the spectrum. This issue was asso-
ciated with the combination of model line profiles and
the fitting strategy. A relatively frequent problem was
caused by the broad line fit slightly overestimating the
flux around the red wing of [N II]λ6583, (e.g. NGC 2617
in Figure 4; where the narrow-line spectrum show a ‘dip’
from the over-subtraction of the broad component). An-
other occasional issue was the broad component fit over-
estimating the flux in the ‘flux dip’ between Hα and
[N II]λ6583.
Despite these systematic issues, fitting narrow lines
to the broad component-subtracted cubes produced rea-
sonable results, as seen, for example, in the maps for
NGC 4593 (Figure 13) and IC 4329A and (Figure 14) in
the appendix. The maps show fitted emission-line ve-
locities that are spatially consistent with nearby spaxels
that did not have broad-component subtraction (spaxels
outside the green outline).
As a result of the systematic errors described above,
users of the data should carefully consider the appropri-
ate number of narrow-line components that are required
in the nuclear spaxels of Seyfert 1 galaxies. Users may
decide to consider the narrow-line fluxes measured in
broad-component-subtracted spaxels to be approximate
lower bounds, and/or only use the narrowest component
in multiple-component fits. These caveats are also dis-
cussed in Section 4.2.
3.5. Extraction and analysis of nuclear spectra
The circum-nuclear spectra presented in this work were
extracted from the data cubes using an aperture chosen
to approximate the circular, 3 arcsec-diameter aperture
of an SDSS fibre. A slightly larger diameter of ∼4 arcsec
was chosen because the S7 targets are very nearby com-
pared to the SDSS sample. There were 13 whole spaxels
and zero fractional spaxels in the bin region, which was
centered on the ‘nuclear’ spaxel of each galaxy. The bin
region was the union of the following three shapes: a
3× 3 square centered on the nuclear spaxel, a column of
5 spaxels symmetrical about the nuclear spaxel, extend-
ing 2 spaxels above and 2 below, and a row of 5 spaxels
symmetrical about the nuclear spaxel, extending 2 to the
left and 2 to the right. Masks showing the aperture shape
and location are included in the relevant FITS files (Sec-
tion 4.3). The spectral variances were summed over the
same aperture.
Emission-line fluxes for the nuclear spectra given in
this work and in Paper II were measured using lzifu
as described above. Spatial smoothing and refitting to
obtain spatially smooth results was not applicable for the
single nuclear spectra. One-component fits were used for
all galaxies except NGC 7469, for which the narrowest
component of a two-component fit was used. The lzifu
fitting of the stellar continuum failed in one or both of
the red and blue for 9 galaxies, and manually-provided
linear continua were used instead. This is indicated in
the ‘Linear continuum?’ field in the relevant tables in
the data release. Both the lzifu fluxes and flux errors
are provided as part of the data release.
Nuclear fluxes for each galaxy were corrected for red-
dening following Vogt et al. (2013), but only for initial
Balmer decrements of FHα/FHβ > 3.1. Where it was
applied, the reddening correction was set to produce a
target Balmer decrement of FHα/FHβ = 3.1. For the
Seyfert 1 nuclei with broad-component subtraction, the
narrow component fluxes were used. Errors in the Hα
and Hβ fluxes were propagated through the reddening
correction into the de-reddened fluxes.
4. DATA PRODUCTS
S7: Full Galaxy Survey Data Release 11
The data products are available to download from the
All-Sky Virtual Observatory15 or the S7 website16, and
consist of the following:
1. A catalogue of the full S7 sample, including ancil-
lary data merged from NED and HyperLeda. The
catalogue includes the information presented in Ta-
ble 1 for each galaxy.
2. Data cubes for both the red and blue arms of
WiFeS, and additional cubes with broad lines sub-
tracted from nuclear spectra for 14 Seyfert 1 galax-
ies (Section 3.4)
3. lzifu emission-line fitting output for 1-, 2- and 3-
component fits (Section 3.3.1)
4. lzifu emission-line fitting output where the opti-
mal number of components for each spaxel has been
selected by the LZComp Artificial Neural Network
(Section 3.3.2)
5. Nuclear spectra found by summing the data cubes
over a 4 arcsec aperture, and additional broad
and narrow-line nuclear spectra for the 14 Seyfert
galaxies with special treatment
6. A table of extinction-corrected nuclear emission-
line fluxes measured using lzifu fits to the nuclear
spectra (an extended version of Table 3 in the Ap-
pendix), and a corresponding table of flux errors
7. A table of associated extinctions, physical aperture
sizes, and nuclear Hβ and [O III] fluxes and lu-
minosities (an extended version of Table 4 in the
Appendix)
The spectra and cubes are provided in the FITS file
format (Pence et al. 2010). The products are described
in further detail in the following sections. The products
related to the nuclear spectra are described in Section 5.
4.1. Data cubes
The data cubes have a spatial size of 25×38 spatial pix-
els (‘spaxels’), where each spaxel is 1×1 arcsec2. The red
cubes cover 5400 to 7000 A˚ in the wavelength dimension
in uniform increments of 0.44 A˚. The blue cubes cover
3500 to 5700 A˚ in the wavelength dimension in uniform
increments of 0.77 A˚. In the FITS files for each cube, the
0th extension contains the flux cube, and the 1st exten-
sion contains the variance cube.
Additionally, data cubes with the broad Hα and Hβ
components subtracted from the nuclear spaxels are also
provided for the 14 Seyfert 1 galaxies that had broad-
component subtraction (Section 3.4). For NGC 7213
only, the blue cube with broad-component subtraction is
the same as the cube without this subtraction, because
Hα but not Hβ required the broad-component subtrac-
tion.
For both the normal and broad-component subtracted
data cubes for these 14 galaxies, an additional exten-
sion is provided in the FITS files. This extension con-
tains a mask to indicate which nuclear spaxels had broad-
component subtraction.
15 http://datacentral.aao.gov.au/asvo/surveys/s7/
16 https://miocene.anu.edu.au/S7/Data_release_2
Table 2
Indicative extension indices and ‘EXTNAME’ extension
header values in lzifu product FITS files.
Name Index1 Errors Errors
name index
B CONTINUUM 1 - -
R CONTINUUM 2 - -
B RESIDFIT 3 - -
R RESIDFIT 4 - -
B CONT MASK 5 - -
R CONT MASK 6 - -
B LINE 7 - -
R LINE 8 - -
R LINE COMP1 9 - -
R LINE COMP2 10 - -
R LINE COMP3 11 - -
STAR V 12 - -
STAR VDISP 13 - -
CONT CHI2 14 - -
V 15 V ERR 16
VDISP 17 VDISP ERR 18
CHI2 19 - -
DOF 20 - -
OII3726 21 OII3726 ERR 22
OII3729 23 OII3729 ERR 24
OIII4363 25 OIII4363 ERR 26
HBETA 27 HBETA ERR 28
OIII4959 29 OIII4959 ERR 30
OIII5007 31 OIII5007 ERR 32
OI6300 33 OI6300 ERR 34
NII6548 35 NII6548 ERR 36
HALPHA 37 HALPHA ERR 38
NII6583 39 NII6583 ERR 40
SII6716 41 SII6716 ERR 42
SII6731 43 SII6731 ERR 44
COMP PREDICTIONS 45 - -
1 The Header Data Unit (HDU) with index 0 contains header in-
formation but no data.
4.2. Emission line fits
Four FITS files containing emission-line fit information
are provided for each galaxy. Three of the FITS files cor-
respond to each of the 1-, 2- and 3-component Gaussian
fits to emission lines produced by lzifu (Section 3.3.1).
A fourth FITS file contains the ‘best’ number of com-
ponents, as determined by the neural network lzcomp
(Section 3.3.2).
Each FITS file containing emission line fit data con-
sists of multiple extensions. The extensions available in
each lzifu product FITS file are detailed in Table 2.
Most of the extensions contain arrays with measured
emission-line fluxes or the errors in these fluxes. Some
extensions contain additional information such as the
emission-line gas velocity relative to the input systemic
redshift (‘V’; in km s−1), or the corresponding velocity
dispersion (‘VDISP’; in km s−1).
In all four emission-line fit files for a galaxy, each ex-
tension containing emission-line fluxes contains a data
cube. Two dimensions of the cube are the spatial dimen-
sions, with slices in the third dimension corresponding to
kinematic components. The 0th slice contains the total
emission-line flux summed over all the kinematic compo-
nents, and the 1st, 2nd and 3rd slices contain fluxes for
the 1st, 2nd and 3rd kinematic components, where appli-
cable. A cube of fluxes for the n-component fit contains
n+ 1 slices. The components in each spaxel are ordered
by velocity dispersion, with the 1st and 3rd components
corresponding to the narrowest and broadest Gaussians
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respectively. In the ‘best’ number of components file,
the ‘COMP PREDICTIONS’ extension is a mask show-
ing whether LZComp chose 1, 2, or 3 components as the
optimal number in each spaxel.
The provided emission-line fluxes are subject to the
following caveats:
• The [O II]λλ3726, 29 and [O III]λ 4363 fluxes are
provided as a sum of all components only. Due to
reddening and lower S/N in the blue compared to
the red, the component breakdowns for these lines
are not reliable.
• The total Hβ flux is reapportioned between compo-
nents to be consistent with the flux-ratios between
components for Hα, to ensure consistent Balmer
decrements.
• The fitting for the 14 Seyfert 1 galaxies that had
special treatment was performed on the broad
component-subtracted cubes. The fluxes inside
the ‘broad-component subtraction’ regions of these
galaxies are subject to substantial systematic un-
certainties and should be considered on a case-by-
case basis. In particular, care needs to be taken
in choosing the number of kinematic components
to use. The data for the ‘best’ number of com-
ponents is not necessarily the most appropriate.
Users of this data should read the caveats in Sec-
tion 3.4 and inspect Figures 4 to 6 in the Appendix
or the broad component-subtracted cubes to deter-
mine how many kinematic components are appro-
priate to use for the broad component-subtracted
narrow lines. Higher-order kinematic components
may describe residuals of the subtraction as op-
posed to narrow-line emission.
The lzifu output for 3C278 is missing some emission
lines, however this galaxy has very little optical line emis-
sion.
4.3. Binned circum-nuclear spectra
Two FITS files containing nuclear spectra are provided
for each galaxy, corresponding to the red and blue arms
of WiFeS. The nuclear spectra are binned over an approx-
imately circular, ∼4 arcsec (4-spaxel) diameter aperture
around the nucleus (Section 3.5). The 0th extension of
each FITS file contains the 1D flux array, the 1st exten-
sion contains the corresponding variance array, and the
2nd extension contains a mask identifying the spaxels
that were binned to produce the nuclear spectrum.
For the 14 Seyfert 1 galaxies with special treatment,
an additional nuclear spectrum file is provided (for each
of the red and blue), which is the ∼4-arcsec nuclear
spectrum binned from the broad component-subtracted
cubes.
Figures 4 to 6 in the Appendix compare nuclear spec-
tra before and after broad component-subtraction for
the relevant galaxies. These figures show nuclear spec-
tra binned only over the spaxels with special treatment
(instead of the ∼4-arcsec aperture) and are further de-
scribed in Section 5.3 below.
Emission-line fluxes measured in the nuclear spectra
are described in Section 5.1 below.
5. NUCLEAR SPECTRA
In this section we present the results of the lzifu fitting
of the nuclear spectra.
5.1. Emission-line fluxes
Table 3 in the Appendix presents extinction-corrected
nuclear emission-line fluxes. The full table is available as
a data product in this data release (Section 4), along with
a corresponding table of flux errors. The flux table con-
tains measurements of nuclear emission-line fluxes for 39
emission lines for the S7 sample of 131 galaxies. Table 3
corresponds to Table 4 in Paper II but Table 3 in this
work has data for the full sample. The fluxes for the 14
Seyfert 1 galaxies with special treatment should be used
with some caution. The Hα and Hβ fluxes are narrow-
component fluxes, and users of this data should be aware
of the systematic effects discussed in Section 3.4. Ad-
ditionally the higher-order Balmer lines did not have
broad-component subtraction so these fluxes may be un-
reliable or contain significant broad-component contam-
ination.
Table 4 in the Appendix presents extinctions, physical
aperture sizes, Hβ and [O III] fluxes and corresponding
luminosities from the nuclear spectra for the newly ob-
served S7 galaxies. A full table with data for the entire
S7 sample is available in this data release (Section 4).
Table 2 in Paper II presents similar data as Table 4 in
this work but for the galaxies in the first data release.
The data show that the nuclear extinction in the sample
is commonly AV ∼ 1− 3 mag, and the [O III] luminosi-
ties vary over approximately four orders of magnitude
(L[O III] ∼ 1038 − 1042 erg s−1). The caveats associ-
ated with fluxes measured in the 14 broad component-
subtracted Seyfert 1 spectra also apply to the Hβ and
[O III] fluxes and luminosities in Table 4.
5.2. Nuclear classifications
In this section we present the classifications of the nu-
clear spectra using the optical diagnostic diagram divi-
sions of Kewley et al. (2006). Our IFU data ensures that
analyses of S7 galaxies do not need to be constrained
by single nuclear spectra, but the classifications derived
from nuclear spectra are nevertheless informative. We
note that the physical aperture covered by the 4 arcsec
nuclear spectra varies from ∼100 pc to ∼1.9 kpc over the
S7 sample, and as a result the nuclear spectra probe
widely varying fractions of galaxies in the sample.
Optical diagnostic diagrams showing classifications of
nuclear spectra for the S7 galaxies are presented in the
upper two panels in Figure 3. Although many galaxies
lie in the ‘Seyfert’ and ‘LINER’ regions of the diagnostic
diagrams, a substantial fraction of the galaxies lie in the
composite region of the [N II]-Hα diagram (above the
Kauffmann et al. (2003) empirical extreme-starburst line
but below the Kewley et al. (2001) theoretical extreme-
starburst line). These spectra are contaminated by light
from H II regions, either because of significant star for-
mation close to the active nuclei which is unresolved in
the S7 cubes, or because of the summing of spaxels in the
S7 cubes to produce the nuclear spectra. Several galaxies
lie below the empirical starburst line, and are therefore
classified as star-forming and not AGN. These galaxies
S7: Full Galaxy Survey Data Release 13
include NGC 4691, which is not an AGN, the misclas-
sified Seyfert 1 galaxy Fairall 51, some galaxies such as
ESO350-IG38 that have among the highest redshifts in
the sample and are therefore suffering strong aperture ef-
fects, and NGC 4472, which is an early-type galaxy with
very little line emission.
We note that the nuclear emission-line ratios result
in BPT classifications that are broadly consistent with
the source catalogue (Ve´ron-Cetty & Ve´ron 2010). In
some cases the higher-quality S7 data results in an
improvement over an incorrect prior classification, e.g.
NGC 4691, which is classified as a Seyfert 1 in the Ve´ron-
Cetty & Ve´ron (2010) catalogue.
Figure 3 also shows an interesting relationship between
the strength of the forbidden high-ionization (coronal)
emission line [Fe VII]λ6087 relative to Hα and the di-
agnostic line ratio [O III]λ5007 / Hβ. The coronal line
strength shows a clear positive correlation with [O III]
/ Hβ, with the correlation being visible in both the
bottom-left panel and the coloring of the data in the up-
per panels. We expect the coronal line emission to occur
much closer to the central engine of the AGN than the
bulk of the [O III] and Hβ emission, so this correlation
may be partly or entirely a consequence of orientation
effects (c.f. Rose et al. 2015; Glidden et al. 2016). The
theoretical grids published by Davies et al. (2016a) show
that the objects with highest [Fe VII] are located in the
region of highest ionization parameter. In these objects,
radiation pressure will be dominant, which may produce
observable dynamical effects in the ENLR. Objects with
extreme radiation pressures will naturally produce exten-
sive Compton heated zones which favor the production
of observable coronal lines.
The bottom-right panel of Figure 3 shows that the rela-
tive coronal line strength is not correlated with the [O III]
luminosity. This non-correlation supports the idea that
orientation effects may be important in producing the
correlation with [O III] / Hβ.
5.3. Plots of nuclear spectra
Figures 4 to 6 in the Appendix show nuclear spectra
of the 14 Seyfert galaxies that were identified as hav-
ing very broad H emission requiring special treatment
in emission-line fitting (Section 3.4). The figures show
spectra summed over the nuclear spaxels identified as
having particularly prominent and/or broad emission in
Balmer broad-components. For each galaxy the decom-
position of the total spectrum into ‘narrow’ and ‘broad’
components is shown. The spectra show the diversity of
broad-line profiles in the sample and the nature of the
residuals remaining after subtraction of the model broad
components.
Figure 7 in the Appendix shows nuclear spectra for
a selection of galaxies from the new observations. The
varying line ratios are evident between the star-forming,
LINER and Seyfert galaxies. An artefact of the subtrac-
tion of the strong [O I]λ5577 sky line is visible in all but
one of the spectra.
6. SPATIAL PROPERTIES
The spatial properties of the ionized gas in the entire
sample of S7 galaxies is illustrated in Figures 8 to 18 in
the Appendix. The galaxies are ordered by RA. For each
galaxy the panels show the following (from left to right):
• A 118′′×180′′ DSS2 r-band image, with an outline
indicating the size, position and orientation of the
WiFeS field of view. North is towards the top of
each image, and east is to the left.
• A three-color image showing the ionization state of
the gas over the WiFeS field of view, with colors
chosen to distinguish ENLRs in Seyferts from H II
regions. The red channel is Hα, the green channel is
[N II] λ6584, and the blue channel is [O III] λ5007.
In high-metallicity H II regions found in Seyfert nu-
clei, Hα is generally weaker than [N II] λ6584 and
[O III] λ5007 is generally weak, so these regions ap-
pear red, gold, or yellow. The NLR gas has strong
[O III] λ5007 and generally higher [N II]/Hα, so ap-
pears blue, turquoise or green. For NGC 5253, the
bright lines were saturated so the combination of
lines used was Hγ, [N II] λ6584 and [O III] λ4959.
A yellow arrow in the top-left indicates the direc-
tion of north. This panel is blank for the QSO
PKS 0056-572 and the elliptical galaxies with little
line emission NGC 4472 and 3C 278.
• A map of the line-of-sight emission-line gas veloc-
ity over the WiFeS field of view, from the single-
component lzifu fits (Section 3.3.1). For ∼18
galaxies a constant offset was applied to the data
to ensure that the zero of the velocity maps corre-
sponded to the nuclear emission-line velocity. A
black circle displayed in the bottom-right shows
the size of the seeing FWHM as recorded by the
observer. For the 14 Seyfert 1 galaxies with par-
ticularly broad and prominent Balmer lines that
required special treatment (Section 3.4), the green
outline delineates the nuclear region where broad
components were subtracted before fitting the nar-
row lines.
• A map of the line-of-sight emission-line gas veloc-
ity dispersion over the WiFeS field of view, from
the single-component lzifu fits. The lzifu fitting
corrects the velocity dispersion measurements for
the instrumental dispersion in both the red and
the blue arms of WiFeS.
The figures demonstrate the wide variety of emission-
line gas morphology and kinematics found in the sample,
including regular rotation (smooth ‘spider diagrams’, e.g.
NGC 1346), bi-polar ionization cones delineated by en-
hanced velocity dispersion (e.g. NGC 7582), star-forming
rings (e.g. NGC 5728), an apparently counter-rotating
core (NGC 1068), and ‘ridges’ of enhanced velocity dis-
persion following spiral arms (NGC 6926). Detailed notes
are presented on individual objects in Section 7.
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Figure 3. Top row: Optical diagnostic diagrams for nuclear spectra for the S7 sample. The solid lines (Kewley et al. 2001) and the dashed
line in the top-left panel (Kauffmann et al. 2003) divide H II regions (below) and nebulae with higher ionization states (above). The dashed
line in the top-right panel (Kewley et al. 2006) divides LINERs (below) and Seyferts (above). Black data points represent galaxies which
have negligible nuclear [Fe VII]λ6087 flux. Bottom row: The relative strength of the [Fe VII]λ6087 coronal line (for galaxies where it is
detected) plotted against the [O III]λ5007/Hβ diagnostic ratio (left) and plotted against the [O III] luminosity (right). There is a clear
trend of increasing [Fe VII]λ6087/Hα with increasing [O III]λ5007/Hβ.
7. NOTES ON INDIVIDUAL OBJECTS
Section 5 of Paper II presented notes on individual
galaxies. In this section we do the same for the galaxies
of interest that were not included in the first data release
or were otherwise not described in Paper II. The notes
are based on inspection of the maps in the Appendix,
the S7 spectral cubes (using QFitsView) and ancillary
data such as HST observations (where stated). Galaxies
are listed in order of RA.
MARK938: A well-studied recent merger, with dis-
tinct tidal tails. The nature of the excitation has been
controversial - Veron-Cetty & Veron (1986) classify it as
a Sy 2 but Thean et al. (2000) argue that it should be
classified as a starburst rather than a Seyfert. However,
our data clearly show it to be a post-starburst galaxy
with an A-star dominant continuum spectrum in the
blue (very deep Balmer absorption), while the red
spectrum is consistent with shock-excited emission.
This is visible in all parts of the main galaxy.
ESO 350-IG38: Sy 2 with jet-like ENLR extending
∼ 8 arcsec from the nucleus at PA ∼ 210◦. The
counter-‘jet’ is also dimly visible.
IC 1858: This poorly studied highly-inclined galaxy
shows a spectrum dominated by old stars. Weak
LINER-like emission is visible in the red. The Na I
absorption is deep, broad and symmetric, possibly
indicating an outflow.
NGC 1194: This galaxy had been classified as a Sy 1,
but in our data we see no evidence of broad Balmer lines,
and it is now classified as a Sy 2. Schmitt et al. (2003)
imaged this galaxy with HST and found the [O III]
emission to be only mildy extended over ∼ 2 arcsec.
However, we observe an X-shaped ENLR extending over
∼ 36 arcsec in [N II]. The opening angle is 30◦, and the
PA = 170◦. The southern lobe is blueshifted, and the
northern lobe is redshifted. There is no sign of recent
star formation.
NGC 1217: A LINER nucleus with complex dynamics
extended within a very smooth elliptical ring of H II
regions in fast rotation,
NGC 1266: This galaxy shows an intermediate-age
stellar spectrum, suggesting that it is post-starburst. It
has a prominent ENLR with a complex, dynamically ac-
tive, double-lobe morphology extending over ∼ 20 arcsec
at PA = 0◦, roughly orthogonal in PA to the underlying
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disk. The southern lobe of the ENLR is blueshifted, and
both lobes have large velocity broadening. The emission
spectrum appears more shock-like close to the nuclear
dust lane. The [N I]λλ5158, 5200 doublet reaches an
extraordinary strength here, surpassing Hβ and rivaling
[O III]λ5007. The [N II] lines are also unusually strong,
suggesting an enhancement in the nitrogen abundance,
and/or the presence of many low-velocity shocks. This
unusual galaxy has a massive AGN-driven molecular
outflow and has been shown to have strongly-suppressed
star formation (Alatalo et al. 2015). The S7 WiFeS data
also reveals a prominent galaxy-wide outflow seen in
Na D doublet absorption that will be the subject of a
detailed analysis by Rupke et al. (2017, in prep.).
NGC 1320: This high-inclination galaxy has been
imaged in [O III] and [N II] using HST by Ferruit et al.
(2000). It has a Sy 2 nucleus, a compact ENLR, and
has active star formation largely confined to the narrow
inner NW spiral arm. The rotation curve is regular.
NGC 1346: This galaxy appears to be interacting
with MCG-01-09-041, located 1.6 arc min. away. A
high-excitation nucleus is embedded in a disk of H II re-
gions of high metallicity with an undisturbed rotational
signature. It is not clear whether the nucleus is simply
a local knot of high star formation activity, rather than
being a bona fide Seyfert.
NGC 1365: Sy 1 nucleus with strong broad Hα
and traces of broad Hβ with a number of apparently
high-metallicity H II regions in a ring-like structure
surrounding it. Some regions of the field have very
strong post-starburst A-star signatures but little H II
activity. The starburst ring is highly inclined with
respect to the outer spiral features (which can be traced
leading into the inner ring). A brilliant bubble-like
ENLR extends across the WiFeS field orthogonally to
the starburst ring at PA ∼ 120◦. The brightest part of
this bubble was detected and a dynamical model was
presented by Hjelm & Lindblad (1996). The ENLR is
also faintly visible on other side of galaxy, and is equally
extended (> 15 arcsec).
ESO 420-G13: In [O III] there is a one-side ENLR
(PA ∼ 30◦) embedded in a galaxy with a strong post-
starburst (A-star) signature. The ENLR can be traced
to the edge of the WiFeS field. Close to the nucleus,
and on the SW side, there is a bright region of star
formation. This probably forms a confining ring to the
ENLR. At Hα + [N II] the reddened counter-cone of the
ENLR is visible. This also extends to the edge of the
field.
NGC 1672: A weak LINER nucleus embedded in a
star-forming ring of intermediate-metallicity H II regions
first imaged by Evans et al. (1996).
NGC 1667: Fairly compact Sy 2 nucleus surrounded
by a ring + spiral arms of H II regions. These are fairly
metal-rich and share the strong rotational signature of
the galaxy.
NGC 1808: An active starburst galaxy with a
starburst ring, a warped inner disk, and deep Na D
absorption. There is a prominent galaxy-wide outflow
that will be the subject of a detailed analysis by Rupke
et al. (2017, in prep.). The nucleus has enhanced [N II]
but no other sign of being a Sy 2. The H II regions
in this galaxy have been catalogued by Tsvetanov &
Petrosian (1995).
UGC 3255: A heavily reddened Sy 2 nucleus embed-
ded in an edge-on disk with active star formation. There
is evidence of a one-sided ionization cone at PA ∼ 300◦
with large velocity dispersion at [N II].
ESO 362-G08: Obscured Sy 2 nucleus in post-
starburst galaxy seen at high inclination. Very deep
Na I D-line absorption is seen. An amazing high-
excitation “Green Bean” emission region is seen with
Sy 2 emission signature on NE side of nucleus; looks to
be a lower abundance minor galaxy blueshifted with
respect to the main galaxy. The Green Bean displays
a separate rotational signature, confirming that it is a
dynamically distinct entity. This region had been first
described by Fraquelli et al. (2000), but was interpreted
in terms of the ejection of an ENLR from the main
galaxy.
ESO 362-G18: A somewhat extended velocity-
broadened Sy 2 ENLR (imaged with HST by Schmitt
et al. (2003)) is seen surrounded by complexes of H II
regions and with other H II regions visible across the
field. The galaxy has a spiral structure with smooth
rotation. In Hα the presence of a Sy 1 nucleus is evident.
NGC 2110: This Sy 2 galaxy has a very extended
two-sided curved ENLR that extends across the WiFeS
field (38 arcsec), emerging from the nuclear region at
PA ∼ 0◦. The ENLR displays pronounced bi-polar
outflow. The ENLR is much more extended than was
revealed by HST [O III] imaging, which shows a narrow,
1-arcsec long jet-like feature at PA = 340◦, and a weaker
feature at PA = 160◦ (Mulchaey et al. 1994). There is
no evidence of active star formation or H II regions.
NGC 2217: This is a barred spiral (SBa) seen almost
face-on. It displays LINER-like emission and very deep
and broad Na D line absorption suggestive of an outflow.
A bar-like nuclear emission region is surrounded by a
Θ-shaped “double-bubble” of LINER emission extending
right across the WiFeS field (∼ 38 arcsec). The gas
motions suggest a strongly warped disk, with high
velocity dispersion seen within the bubble-like cavities.
The distribution and kinematics of this ionized gas has
been studied by Bettoni et al. (1990).
ESO 565-G19: This poorly studied galaxy contains a
LINER nucleus displaying complex knotty dynamics in
both Hα and [N II]. H II region emission can be detected
almost across the full field, and the galaxy displays a
smooth rotational signature.
NGC 2945: A LINER nucleus with a strange velocity
broadened one-sided LINER jet some 12 arcsec long at
PA = 200◦. There is also a star-forming ring in rapid
rotation with major axis diameter 18 arcsec.
NGC 2974: This E-type galaxy contains a veloc-
ity broadened LINER nucleus embedded in a faintly
emitting disk with a strong rotational signature. The
Na D absorption is deep and wide. The dynamics of
this galaxy were studied by Bettoni (1992). In addition
there is SAURON data and detailed modeling of both
stars and gas by Krajnovic´ et al. (2005), and HST data
has been obtained by Emsellem et al. (2003).
NGC 2992: This well-studied interacting edge-on
galaxy contains a spectacular double-sided ionization
cone with wide opening angle, studied in detail by Allen
et al. (1999).
NGC 3100: This S0 galaxy displays deep and broad
Na D absorption around the nucleus. A bipolar outflow
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of gas with a LINER spectrum is seen aligned with
the minor axis of the galaxy. In this respect, it is like
NGC 1052.
ESO 500-G34: Contains a dynamically active,
Sy 2-like ionization cone ENLR extending ∼ 22 arcsec
E-W along its brightest part. The galaxy itself has a
post-starburst spectrum and a number of H II regions
are embedded in the plane, which displays a regular
rotation curve.
NGC 3281: This Sy 2 galaxy was studied by Storchi-
Bergmann et al. (1992), and imaged by HST (Schmitt
et al. 2003). Our data show a very extended V-shaped
ENLR extending north from the centre with an opening
angle of 40◦, and a more diffuse bubble-like structure
on the other side. The ENLR extent is greater than
the 38 arcsec field of WiFeS. The internal dynamics are
suggestive of an outflow. No H II regions are visible.
MCG-02-27-009: Displays a faint LINER nucleus
embedded in ring of H II regions.
NGC 3312: This galaxy has a LINER nucleus with
rotation, with a curved (accretion?) stream. Looks very
like NGC 2945. The spectra show deep Na I absorption.
NGC 3393: The HST [O III] image of this Seyfert 2
galaxy by Schmitt et al. (2003) shows an S-shaped
ENLR, extended by 5.3 arcsec (1410 pc) along P.A. =
65 deg and 2.8 arcsec (740 pc) along the perpendicular
direction. In our WiFeS [O III] image, this is simply
the inner part of a much more extended X-shaped
double-sided ionization cone with enhanced intensity
along the major axis. This can be traced across the full
38× 25 arcsec WiFeS field. The ENLR is embedded in a
faint ring of H II regions with rotation. The H II regions
in this galaxy have been catalogued by Tsvetanov &
Petrosian (1995). The axis of the ENLR seems to be
orthogonal to the rotation.
NGC 3831: This poorly studied galaxy shows a very
broad component underlying Hα, so it is probably an
obscured Sy 1. There is deep Na I absorption, no signs
of recent star formation, and the stellar population is
dominated by old stars.
NGC 3858: Although classified as a Sy 2 by Maia
et al. (2003), we find a LINER nucleus embedded
in a steeply-inclined star-forming ring with a strong
rotational signature. There is a second broken ring of
H II regions further out.
NGC 4507: This is a bright, Compton-thick (Bianchi
et al. 2006) hidden broad-line region (Moran et al. 2000)
Sy 2 imaged with HST by Schmitt et al. (2003), who
finds an ENLR elongated along PA = −35◦ in the inner
∼2 arcsec. We find a highly dynamically active ENLR
with multiple line components close to the nucleus
extending both to the SE and NW of the nucleus over a
total extent of ∼ 20 arcsec. Some faint H II regions are
also visible in the field. At larger radii there is a ring of
bright H II regions cataloged by Tsvetanov & Petrosian
(1995).
NGC 4594: The Sombrero galaxy. It displays LINER
emission extended across the WiFeS field along the
major axis of the galaxy with ubiquitous deep and
broad Na I absorption. There is clear evidence of a
broad component underlying Hα at the nucleus. This
broad component may be time variable since Ho et al.
(1997) did not detect it, but a broad component was
found in an earlier paper by these authors (Filippenko
& Sargent 1985). The extended LINER emission is seen
in rotation.
IC 3639: Has a Sy 2 nucleus with an ENLR which
can be traced out to a radius of ∼4 arcsec. This is
embedded in a rich complex of well-resolved H II regions
(catalogued by Tsvetanov & Petrosian (1995)) that
extend all over the field. The region surrounding the
nucleus shows a post-starburst continuum spectrum
dominated by A-type stars.
NGC 4636: A LINER nucleus in an early-type galaxy
with a rotating circum-nuclear gas disk.
NGC 4691: This galaxy is dominated by metal
rich H II regions with an underlying post-starburst
continuum. There is no sign of an AGN.
NGC 4696: A very extensive and dynamically rich
fan-shaped LINER. The opening angle is 90◦, and the
axis is at PA = 180◦. Emission can be traced to the
edge of the WiFeS field. In some regions the [N II] and
Hα lines are split into two velocity components, while
the outer regions are characterised by narrow FWHM.
This object has been previously studied in detail with
WiFeS by Farage et al. (2010), which showed that the
filaments are shock heated remnants of a minor merger.
ESO 443-G17: A compact H II disk in very rapid
and smooth rotation. Kewley et al. (2000) detected a
compact radio core in this warm IR galaxy.
NGC 4845: This steeply-inclined Sy 2 galaxy has a
magnificent ionization cone with an opening angle of
120◦ emerging perpendicularly from a circum-nuclear
disk of H II regions with its axis at PA = 350◦. The
counter ionization cone is faintly visible, mainly in [N II]
because of the high extinction. Together, both ionization
cones fill the WiFeS field of view. The dynamics of the
ENLR are dominated by the underlying rotation of the
galaxy disk.
NGC 4939: A compact Sy 2 nucleus is seen in [O III]
but it is clearly extended by 16 arcsec along the bar
(PA = 5◦) in [N II]. However, with HST, a biconical
ionization region is seen both in [O III] and in the
UV extended perpendicularly to the disk of the galaxy
(Martini et al. 2003; Mun˜oz Mar´ın et al. 2007). There
are a number of faint H II regions in the field. The
H II regions in this galaxy have been catalogued by
Tsvetanov & Petrosian (1995).
ESO 323-G77: This is a partially obscured Sy 1
with polarised emission close to the nucleus (Schmid
et al. 2003). We find a two-sided ionization cone with
a remarkably narrow opening angle (∼ 20◦) extending
N-S across the field. The inner region of this galaxy was
mapped with HST by Mulchaey et al. (1996). There is
evidence of active star formation activity close to the
nucleus (strong Hβ emission and deep absorption).
NGC 4968: This Sy 2 galaxy has been imaged in
[O III] and [N II] using HST by Ferruit et al. (2000)
and in [O III] by Schmitt et al. (2003). With HST
there is a fan-shaped ENLR extended towards the SE
by ∼1.5 arcsec. This can be traced out to 7 arcsec in
our data, and the counter ionization cone is also faintly
visible. Previous ground-based data by Pogge (1989)
did not detect any extended [O III] emission.
ARK 402: A LINER nucleus embedded in a rotating
disk.
NGC 4990: This galaxy has a bright starburst
nucleus and is not an AGN.
S7: Full Galaxy Survey Data Release 17
MCG-03-34-064: Although classified by Aguero et
al. (1994) as a Sy 1.8, we find no evidence that the
nucleus is anything other than a LINER. The nucleus is
surrounded by a rapidly rotating ring of H II regions.
NGC 5128: The Centaurus A galaxy. The highly
obscured Sy 2 nucleus and ENLR is seen embedded in a
complex of H II regions.
NGC 5135: A Sy 2 with a double-sided ionization
cone with opening angle ∼ 40◦. The ENLR can be
traced over the WiFeS field (∼ 30 arc sec). H II regions
are present and a post-starburst stellar continuum can
be traced along the major axis of the bar - c.f. Gonza´lez
Delgado et al. (1998, 2001).
ESO 383-G35: This E/S0 galaxy contains a Sy 1
with coronal line emission. It has been imaged in [O III]
and [N II] using HST by Ferruit et al. (2000). We find
an extensive ENLR that can be traced along the major
axis of the galaxy.
NGC 5252: This galaxy displays a spectacular
bi-conical ionization structure with arcs, first described
by Tadhunter & Tsvetanov (1989). In the bright inner
region, strong line splitting is visible. A spectral analysis
of this galaxy was performed by Acosta-Pulido et al.
(1996); both their data and our data provides evidence
for the presence of a broad component to Hα in the
nucleus.
IC 4329A: A bright Sy 1 nucleus is surrounded by a
compact dynamically active ENLR seen by Colbert et al.
(1996). We find a fainter, more dynamically quiescent,
X-shaped and limb-brightened ionization cone with an
opening angle of 30◦, which extends right across the
38 arcsec WiFeS field.
NGC 5427: This galaxy is tidally interacting with
NGC 5426. A detailed description of the ENLR in this
galaxy and its properties using WiFeS data is given in
Paper I.
NGC 5643: Since this Compton-thick galaxy was
known to have a spectacular ENLR (Schmitt et al.
1994), we obtained a 2 field mosaic in order to map it
completely. Nonetheless with our greater sensitivity,
we find the [O III] emission can be traced right to the
edge of the field (over 48 arcsec N-S and 38 arcsec E-W).
On the southern side the brightest part of the ENLR is
knotty and curved. The H II regions in this galaxy have
been catalogued by Tsvetanov & Petrosian (1995).
NGC 5990: A bright post-starbust galaxy with a
compact Sy 2 nucleus. There is a bright H II region
complex to the NE of the nucleus, apparently of high
metallicity.
NGC 6328: This, the closest known GPS galaxy
(Tingay et al. 1997), has a bright, spatially extended
and velocity broadened LINER nucleus.
IC 4777: A Sy 2 nucleus embedded in an elliptical
star-forming ring.
ESO 460-G09: A LINER nucleus is surrounded by a
number of H II region complexes.
MCG-02-51-008: This poorly studied galaxy has a
bright Sy 2 nucleus with an extensive two-sided ENLR
emerging at PA = 110◦, but twisting and expanding
towards the S on the E side, and towards the N on the
W side. This is embedded in a rich star-forming disk
with bright H II region complexes.
NGC 6936: A bright, extensive and rotating LINER
disk with very prominent and wide Na D-line absorption
on the nucleus.
MCG-04-49-001: This galaxy has a very rapidly
rotating disk with a pronounced warp. It shows a
LINER nucleus surrounded by a ring of bright H II
regions.
ESO 287-G42: A LINER nucleus with two spiral
arms rich in H II regions. There is a hint of a broad
component underlying Hα.
NGC 7172: A two-sided ionization cone with opening
angle 120◦ emerges in the polar direction from a highly
dust-obscured nucleus in this highly inclined galaxy, a
member of the compact group HCG90. The southern
cone is the brighter. A line of H II regions is visible on
either side of the central E-W dust lane.
IC 5169: A two-sided ionization cone with opening
angle 130◦ emerges in the polar direction from a bright,
rapidly rotating circum-nuclear H II starburst ring.
This is surrounded at larger radius by a second ring
of fainter H II regions with lower rotational velocities.
The intimate connection of the ENLR with the inner
starburst ring explains the ambiguities in the earlier
classification of the galaxy - see the discussion by Zaw
et al. (2009).
IC 1481: This extraordinary galaxy has a post-
starburst circum-nuclear continuum spectrum with
apparently large reddening at the Sy 2 nucleus itself.
The ENLR is very extensive, its brightest portions form-
ing a figure of eight extending ∼13 arcsec at PA = 50◦
either side of the nucleus. Additional knots of emission
are visible to the edges of the field.
8. CONCLUSIONS
We have presented the second and final data release of
the Siding Spring Southern Seyfert Spectroscopic Snap-
shot Survey (S7). The S7 uses the WiFeS instrument on
the ANU 2.3 m telescope at Siding Spring Observatory
to obtain integral field data with a spectral resolution of
R = 3000 in the blue and R = 7000 in the red. The final
S7 sample consists of 131 galaxies, including 63 galaxies
observed since the first data release. There are approx-
imately 18 Seyfert 1 galaxies, 77 Seyfert 2 galaxies, 27
LINERs, and 11 starbursts. The sample was selected to
consist of nearby galaxies (z . 0.02), which are almost
all detected in the radio, and are in the southern sky
(δ < +10◦) at galactic latitudes of |b| & 15◦.
The data products provided with this work include
data cubes from both the blue and red arms of WiFeS,
emission line fits (with 1, 2 and 3 Gaussian components
as well as a ‘best’ number of components chosen by an ar-
tificial neural network), nuclear spectra extracted using a
4 arcsec aperture, and reddening-corrected emission-line
fluxes for the nuclear spectra. Maps of gas excitation, gas
line-of-sight velocity and gas line-of-sight velocity disper-
sion were presented for each galaxy. Additionally we have
classified the nuclear spectra using optical diagnostic di-
agrams, demonstrating that the strength of the coronal
line [Fe VII]λ6087 is correlated with the diagnostic line
ratio [O III]/ Hβ. We have also provided notes on each
of the newly observed objects.
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The S7 is a basis set for comparison for all future AGN
surveys. The large sample size and the wide field of view,
high dynamic range and high spectral resolution of the
integral field data form a foundation for important in-
sights into the physics of Active Galactic Nuclei.
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APPENDIX
TABLES OF MEASURED NUCLEAR LINE FLUXES
De-reddened nuclear emission-line fluxes for the newly observed galaxies are listed in Table 3. Luminosity distances,
extinctions, physical aperture sizes and fluxes and luminosities of the [O III] and Hβ lines are given for the newly
observed galaxies in Table 4. These tables are discussed in Section 5.1. Full versions of both tables are available as
part of this data release, with the addition of a table corresponding to Table 3 but containing flux errors.
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Table 3
Measured de-reddened nuclear emission-line fluxes for the newly observed S7 galaxies. Here the second column presents the Hβ flux and the
fluxes in the remaining columns are relative to the Hβ flux. For 14 Seyfert 1 galaxies the fluxes were measured after subtraction of broad Hα
and Hβ components.
Galaxy FHβ (10
−16 erg cm−2 s−1) [FeVII]λ3586 [OII]λ3726 [OII]λ3729 Hη [NeIII]λ3869 ...
ARK402 35 ... 1.454 0.695 0.086 ... ...
ESO287-G42 29 ... 1.535 0.882 ... ... ...
ESO323-G77 588 ... 0.127 0.243 0.058 0.163 ...
ESO350-IG38 6460 ... 1.044 1.234 0.062 0.259 ...
ESO362-G08 380 ... 1.232 0.917 0.049 0.208 ...
ESO362-G18 599 0.026 0.443 0.342 0.065 0.687 ...
ESO383-G35 850 0.047 0.696 0.893 0.162 0.553 ...
ESO420-G13 4169 ... 0.422 0.436 0.060 0.142 ...
ESO443-G17 2243 ... 0.650 0.547 0.022 ... ...
ESO460-G09 74 ... 2.577 2.246 ... 0.232 ...
ESO500-G34 3316 ... 1.128 1.528 0.079 0.348 ...
ESO565-G19 321 ... 1.398 0.946 0.021 0.107 ...
IC1481 705 ... 1.246 2.781 0.151 0.337 ...
IC1858 30 ... 0.633 ... ... ... ...
IC3639 3033 ... 0.975 0.271 0.032 0.348 ...
IC4329A 1575 ... 0.396 0.246 0.058 0.371 ...
IC4777 291 ... 1.306 1.014 0.026 0.704 ...
IC4995 397 0.049 0.734 0.589 0.065 0.817 ...
IC5169 951 0.139 0.852 0.769 0.063 0.101 ...
MARK938 6812 0.231 6.870 2.277 ... 0.766 ...
MCG-02-27-009 24 ... 1.295 1.197 ... ... ...
MCG-02-51-008 98 ... 0.807 1.552 0.048 0.445 ...
MCG-03-34-064 9067 0.124 0.598 0.857 0.076 1.523 ...
MCG-04-49-001 30 ... 0.740 1.120 ... ... ...
NGC1068 69965 0.072 0.814 0.676 0.002 1.304 ...
NGC1194 127 0.229 0.431 1.210 0.119 0.234 ...
NGC1217 72 ... 0.810 0.591 ... ... ...
NGC1266 4667 ... 1.995 12.794 ... 1.049 ...
NGC1320 587 0.065 0.377 0.605 0.064 0.485 ...
NGC1346 387 ... 0.614 0.570 ... 0.058 ...
NGC1365 2182 ... 0.370 0.507 0.051 0.275 ...
NGC1667 515 ... 2.899 1.395 ... 0.379 ...
NGC1672 402 0.016 0.453 0.499 0.072 0.008 ...
NGC2110 3848 ... 2.315 3.266 0.043 0.830 ...
NGC2217 220 ... 1.611 0.596 ... ... ...
NGC2945 55 ... 2.558 0.740 0.043 ... ...
NGC2974 145 ... 1.733 0.333 ... ... ...
NGC3281 550 ... 1.252 0.812 0.080 0.684 ...
NGC3312 179 ... 2.494 1.980 0.025 0.041 ...
NGC3390 10 ... 1.039 ... ... ... ...
NGC3393 1512 0.024 1.120 1.112 0.071 0.825 ...
NGC3831 29 ... 1.172 1.339 ... ... ...
NGC3858 18 ... 0.510 0.495 ... ... ...
NGC4418 189 ... 2.663 2.865 ... 0.706 ...
NGC4472 235 ... 0.253 ... ... ... ...
NGC4507 4301 0.072 1.302 0.928 0.075 0.952 ...
NGC4593 168 ... 0.368 0.289 0.213 0.356 ...
NGC4594 469 ... 1.031 0.068 ... ... ...
NGC4636 119 ... 0.552 0.559 0.185 ... ...
NGC4691 3424 ... 0.825 0.805 0.071 0.017 ...
NGC4696 31 ... 0.945 0.992 ... ... ...
NGC4845 1504 ... 0.731 0.868 0.161 0.190 ...
NGC4939 649 ... 1.261 0.791 0.076 0.852 ...
NGC4968 2061 ... 0.970 0.678 0.084 1.190 ...
NGC4990 1872 ... 1.514 1.339 0.067 0.092 ...
NGC5128 2255 ... 1.384 1.474 ... ... ...
NGC5135 2595 ... 0.808 0.523 0.055 0.314 ...
NGC5252 325 ... 1.379 2.329 0.034 0.926 ...
NGC5427 124 ... 1.375 0.781 0.120 0.792 ...
NGC5643 1849 0.047 1.613 1.131 0.084 0.916 ...
NGC5990 1996 ... 0.566 1.319 ... 0.317 ...
NGC6328 512 ... 0.927 1.557 0.032 0.106 ...
NGC6936 56 ... 0.948 0.814 ... ... ...
NGC7172 143 ... 0.545 1.466 ... 0.204 ...
NGC7682 485 ... 1.062 1.789 0.061 0.769 ...
PKS1306-241 301 0.462 1.723 1.751 ... 0.437 ...
PKS1521-300 44 ... 0.833 0.638 ... ... ...
UGC3255 ... ... ... ... ... ... ...
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Table 4
Derived nuclear extinctions, physical aperture sizes, and Hβ and [O III] fluxes and luminosities for the newly observed S7 galaxies
Galaxy Type DLum. AV Aperture FO III (10
−16× FO III (10−16× logLHβ logLO III
(Mpc)a (mag.) (kpc)b erg cm−2 s−1) erg cm−2 s−1) (erg s−1) (erg s−1)
ARK402 SB + Seyfert 2 76 0 1.48 40 30 39.4 39.3
ESO287-G42 Seyfert 1 80 0 1.55 30 30 39.3 39.3
ESO323-G77c Seyfert 1 64 0 1.25 590 1260 40.5 40.8
ESO350-IG38 SB 88 1.33 1.71 6460 22890 41.8 42.3
ESO362-G08 PSB + Seyfert 2 67 1.72 1.31 380 2850 40.3 41.2
ESO362-G18c Seyfert 1 53 0.76 1.03 600 5170 40.3 41.2
ESO383-G35c Seyfert 1 33 1.69 0.64 850 4150 40.0 40.7
ESO420-G13 SB + Seyfert 2 51 2.19 0.99 4170 6990 41.1 41.3
ESO443-G17 SB + Seyfert 2 44 2.05 0.85 2240 710 40.7 40.2
ESO460-G09 SB + Seyfert 2 84 0.88 1.63 70 110 39.8 40.0
ESO500-G34 SB + PSB + Seyfert 2 52 3.55 1.02 3320 3640 41.0 41.1
ESO565-G19 LINER or Seyfert 2 70 1.05 1.35 320 740 40.3 40.6
IC1481 SB + Seyfert 2 87 2.55 1.70 700 1020 40.8 41.0
IC1858 SB 87 0 1.68 30 10 39.4 39.1
IC3639 Seyfert 2 47 1.95 0.91 3030 17240 40.9 41.7
IC4329Ac Seyfert 1 69 1.65 1.33 1580 9370 41.0 41.7
IC4777 Seyfert 2 80 1.27 1.55 290 1850 40.3 41.2
IC4995 Seyfert 2 69 0.74 1.34 400 4710 40.4 41.4
IC5169 SB + Seyfert 2 44 2.47 0.86 950 1060 40.4 40.4
MARK938 SB + Seyfert 2 84 4.41 1.63 6810 8260 41.8 41.8
MCG-02-27-009 LINER or Seyfert 2 65 0.60 1.26 20 70 39.1 39.6
MCG-02-51-008 SB + Seyfert 2 80 0.95 1.55 100 420 39.9 40.5
MCG-03-34-064 Seyfert 1 71 1.80 1.37 9070 95060 41.7 42.8
MCG-04-49-001 LINER 86 0 1.67 30 20 39.4 39.3
NGC1068 Seyfert 2 16 1.76 0.32 69970 768300 41.3 42.4
NGC1194 SB + Seyfert 2 58 1.27 1.13 130 790 39.7 40.5
NGC1217 LINER 90 0 1.74 70 110 39.8 40.0
NGC1266 LINER 31 5.33 0.60 4670 6730 40.7 40.9
NGC1320 Seyfert 2 38 1.23 0.74 590 5480 40.0 41.0
NGC1346 SB 58 1.96 1.13 390 170 40.2 39.8
NGC1365c Seyfert 1 23 1.85 0.45 2180 4850 40.2 40.5
NGC1667 Seyfert 2 65 2.33 1.26 520 2830 40.4 41.2
NGC1672 SB + Seyfert 2 19 0 0.37 400 290 39.2 39.1
NGC2110 Seyfert 2 33 2.39 0.65 3850 16170 40.7 41.3
NGC2217 LINER 23 0.26 0.45 220 360 39.1 39.4
NGC2945 LINER 66 0 1.28 60 40 39.5 39.4
NGC2974 SB + Seyfert 2 27 0 0.52 140 110 39.1 39.0
NGC3281 Seyfert 2 46 1.56 0.89 550 4240 40.1 41.0
NGC3312 LINER 41 0.44 0.80 180 330 39.6 39.8
NGC3390 SB 44 0 0.84 10 10 38.3 38.1
NGC3393 Seyfert 2 54 0.67 1.04 1510 14260 40.7 41.7
NGC3831 LINER 75 0 1.46 30 50 39.3 39.5
NGC3858 SB 82 0 1.59 20 20 39.2 39.3
NGC4418 SB 31 2.88 0.60 190 120 39.3 39.1
NGC4472 SB 14 0 0.27 240 ... 38.7 ...
NGC4507 Seyfert 2 51 1.54 0.98 4300 31910 41.1 42.0
NGC4593c Seyfert 1 39 0 0.75 170 720 39.5 40.1
NGC4594 SB + Seyfert 2 15 0 0.28 470 310 39.1 38.9
NGC4636 LINER 13 0 0.26 120 50 38.4 38.0
NGC4691 SB 16 1.17 0.31 3420 1490 40.0 39.7
NGC4696 LINER 42 0 0.82 30 20 38.8 38.6
NGC4845 SB + Seyfert 2 18 3.65 0.34 1500 1700 39.7 39.8
NGC4939 Seyfert 2 44 0.74 0.86 650 6520 40.2 41.2
NGC4968 Seyfert 2 42 2.59 0.82 2060 19490 40.6 41.6
NGC4990 SB + Seyfert 2 45 0.66 0.88 1870 2600 40.7 40.8
NGC5128 Seyfert 2 8 3.79 0.15 2250 6530 39.2 39.7
NGC5135 PSB + Seyfert 2 59 1.46 1.14 2600 7350 41.0 41.5
NGC5252 Seyfert 2 98 0.54 1.91 330 1930 40.6 41.3
NGC5427 Seyfert 2 37 0.60 0.73 120 990 39.3 40.2
NGC5643 Seyfert 2 17 1.18 0.33 1850 15910 39.8 40.7
NGC5990 SB + PSB + Seyfert 2 55 2.70 1.06 2000 4330 40.9 41.2
NGC6328 SB + Seyfert 2 62 1.05 1.20 510 810 40.4 40.6
NGC6936 SB + Seyfert 2 84 0 1.62 60 40 39.7 39.5
NGC7172 SB + Seyfert 2 37 1.62 0.72 140 600 39.4 40.0
NGC7682 Seyfert 2 73 0.90 1.42 480 4530 40.5 41.5
PKS1306-241 SB + Seyfert 2 60 2.70 1.16 300 1150 40.1 40.7
PKS1521-300 SB + Seyfert 2 83 0.48 1.62 40 30 39.6 39.4
UGC3255 LINER 81 ... 1.57 ... ... ... ...
a Using the NED z and the Hubble law, with H0 = 70 km s
−1Mpc−1.
b Diameter of aperture from which the nuclear spectrum was extracted (∼4 arcsec).
c Nuclear fluxes for these galaxies were measured after subtraction of Hα and Hβ broad components.
22 A. D. Thomas et al.
PLOTS OF NUCLEAR SPECTRA
Seyfert 1 galaxies
Figures 4 to 6 show the decomposition of Seyfert 1 nuclear spectra into broad and narrow spectra, and are discussed
in Sections 3.4 and 5.3.
4800 4900 5000
NGC1365
Hβ
ESO362-G18
NGC2617
MARK1239
Rest wavelength   Å
6400 6500 6600 6700 6800
Hα
Figure 4. Seyfert 1 nuclear spectra showing the decomposition into ‘broad’ and ‘narrow’ spectra. Figures 4 to 6 show the nuclear spectra
for the 14 galaxies for which broad-component subtraction was used before fitting the narrow lines (Section 3.4). Galaxies are ordered
by RA across figures and bottom-to-top in each figure. The decomposition into a ‘broad’ and ‘narrow’ spectrum was performed for each
relevant spaxel independently; for each galaxy the nuclear spectra shown here were found by summing over the nuclear spaxels that had
broad-component subtraction. The left panel shows the Hβ and [O III]λλ 4959, 5007 emission lines, and the right panel shows the Hα
line with the [N II]λλ 6548, 6583 lines on either side. The topmost black line shows the total spectrum, the dotted maroon line shows the
fitted Balmer line broad spectrum, and the solid blue line shows the narrow-line spectrum remaining after the fitted broad spectrum was
subtracted.
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Figure 5. As in Figure 4
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Figure 6. As in Figure 4
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Other galaxies
Figure 7 shows nuclear spectra of several galaxies selected from the new observations. The spectra are discussed in
Section 5.3.
3500 4000 4500 5000 5500 6000 6500 7000
Rest wavelength, λ (Å)
ESO383-G35
[OII] Hβ Hα [SII][OIII]
NGC4691
ESO420-G13
NGC2110
NGC5643
NGC4968
Figure 7. Nuclear spectra for a selection of six galaxies from the new S7 observations. From top to bottom: NGC 4968, NGC 5643 and
NGC 2110 are Seyfert 2 galaxies, ESO 420-G13 is a ‘composite’ (AGN/star forming) galaxy, NGC 4691 is star-forming (not an AGN), and
ESO 383-G35 is a Seyfert 1 with weak coronal emission.
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MAPS OF GAS EXCITATION AND KINEMATICS
Images showing gas excitation and kinematics for each galaxy in the S7 sample are presented in the following figures.
The figures are discussed in Section 6.
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MARK938 ESO350-IG38
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IC1657 NGC613
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Figure 8. Maps for S7 galaxies with RAs between 00h00m and 02h42m. Galaxies are ordered by RA across rows and then down columns
in Figures 8 to 18. For each galaxy, from left to right: A DSS2 r-band image showing the field of view of the S7 WiFeS observations, a
three-color image showing the degree of ionization of the gas, and maps of the emission-line gas velocity and velocity dispersion for the
single-component lzifu fits. Figures 8 to 18 are further described in Section 6.
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Figure 9. Maps as in Figure 8, for S7 galaxies with RAs between 02h42m and 04h16m.
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Figure 10. Maps as in Figure 8, for S7 galaxies with RAs between 04h16m and 09h00m.
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Figure 11. Maps as in Figure 8, for S7 galaxies with RAs between 09h00m and 10h30m.
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Figure 12. Maps as in Figure 8, for S7 galaxies with RAs between 10h30m and 12h28m.
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Figure 13. Maps as in Figure 8, for S7 galaxies with RAs between 12h28m and 13h05m.
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Figure 14. Maps as in Figure 8, for S7 galaxies with RAs between 13h05m and 14h00m.
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Figure 15. Maps as in Figure 8, for S7 galaxies with RAs between 14h00m and 16h52m.
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Figure 16. Maps as in Figure 8, for S7 galaxies with RAs between 16h52m and 20h18m.
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Figure 17. Maps as in Figure 8, for S7 galaxies with RAs between 20h18m and 22h10m.
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Figure 18. Maps as in Figure 8, for S7 galaxies with RAs between 22h10m and 23h59m.
